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The ‘right person” was E. F. Aschemeyer, at left, Standard Oil 
lubrication specialist. His practical experience and training 
helped Elkin solve their problem, 
























stopped a lot of 
@ chattering 


Chattering and scoring of ways was causing trouble 
for the Elkin Tool and Manufacturing Company of 
Detroit. The trouble was noted on a big planer oper- 





ating under extremely heavy loads. A Standard 
Oil lubrication specialist recommended the use of 
Stanway #95, a very stable oil having extreme 
oiliness and containing a tackiness agent. Result: 
smooth operation, complete elimination of chatter- 
ing and scoring 

Sranway Industrial Oils were developed to meet 
the extreme oiliness requirements of certain ma- 
chine tools which customarily operate under very 
heavy loads. Stanway Oils are part of a complete 
line of industrial oils, cutting oils and coolants that 
serve all industry. 

No matter how “special” your problem may be, 
there’s a Standard Oil product to solve it. There’s 
also a near-at-hand Standard Oil lubrication spe- 
cialist to help you select and apply the right one. 
To obtain his services call the Standard Oil office 
nearest you, or write Standard Oil Company, 910 
S. Michigan Ave., Chicago 80, III. 
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Broad range of ratios 


Input torque from 150 to 
1350 foot pounds 


For use on cranes, shovels, 
rock crushers, generators, 
pumps, etc. 


INFORMATION WiLkL HELP YOU 


Diagrams, capacity tables, dimensions and complete 
specifications sent free on request. Just state your 
problem — COTTA engineers will help you select the 
right unit for best performance. May we work with you? 


COTIA TRANSMISSION CO., ROCKFORD, ILLINOIS 


ry A. 


Is peg Priest eh 


“Field Queen’ cuts, chops, and loads 
alfalfa ... ready for dehydrating 


Self-propulsion at slow operating or faster traveling speeds, 
plus the driving of the cutting, chopping and loading 
mechanisms on this remarkable new ‘Field Queen’’ is 
accomplished with one motor—-with the help of a COTTA 
Reduction Unit. Now it is possible to cut and chop 
green alfalfa in the field—-load it onto trucks... have it 
dehydrated, ground and sacked in thirty minutes (thus 
preserving maximum vitamin content). Do you have 
a speed reduction problem we can help you solve?... 


we’re as near as your telephone or your dictaphone! 


Ar 
Assurance 
Dependable 


ge HEAVY-DUTY 
REDUCTION UNITS 


' bY vi ,? 
'Engineered-to-order’ 
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PAY, 


A great improvement... This new 
pallet-loaded bottler’s truck not only 
carries 85 more cases than the old style 
unit, but loads 6 times as fast and costs 
less to operate. Credit the advanced 
design by DeBoliac engineers, and use 
of a high strength, low nickel alloyed 


Pittsburgh, Pa. Together, they elimi- 


* 
steel, trade-named COR-TEN ...a 
product of United States Steel Corp., 


... With help from a steel that 


nated hundreds of pounds of unneeded 
weight with no sacrifice of strength or 
safety. 





permits cutting weight without sacrificing strength 


REDUCTION OF DEADWEIGHT is always a 


challenge to automotive designers. 


That’s why the procedure followed by DeBoliac 
Truck Equipment Company of Miami, Florida... 
producer of the vehicle shown above ... may guide 
others faced with similar problems. 


For DeBoliac trimmed off hundreds of pounds of 
bulk and deadweight in a simple, practical manner, 
by designing to utilize a high strength, low alloy 
steel containing nickel. 


It’s easy to see why more and more steels of this 
type go into vehicles. Thin, light sections provide 
the same strength as thicker, heavier sections of 
plain carbon steel. With deadweight substantially 
reduced, the ultimate result is: increased payload 
and reduced maintenance, 


And compared to carbon steels of equal strength, 
these nickel alloy steels respond better in fabrica- 
tion, including welding and cold forming, thus help- 
ing manufacturers cut production time and cost per 


22 do work of 28... By hauling high- 
er payloads, the 22 new lightweight 
vehicles do the work of 28 trucks of 
former design. This brings money-sav- 
ing benefits to the user, and exempli- 
fies the advantages of utilizing high 
strength, low alloy steels containing 
nickel such as the United States 


Steel product, COR-TEN. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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unit. 


Furthermore, high strength, low alloy steels con- 
taining nickel resist many types of corrosion .. . 
offering 4 to 6 times greater resistance to atmos- 
pheric corrosion than does ordinary structural steel 
... thereby increasing the useful life of vehicle bodies. 


Specify high strength, low alloy steels containing 


nickel in your designs to obtain these three funda- 
mental advantages: 


1. High strength in the as-rolled condition, permit- 
ting important weight reduction. 

2. Excellent response to such fabricating operations 
as forming and welding. 

3. Improved resistance to corrosion, abrasion and 
impact. 
These steels, containing nickel along with other 

alloying elements, are produced under a variety of 


trade names by leading steel companies. Consult us 
on their use in your products or equipment. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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TEN YEARS OF LONG TOOL 

LIFE AND LOW MACHINE 

MAINTENANCE 
COSTS 


BENDIX WESTINGHOUSE Auto- 
motive Air Brake Company, Elyria, 
Ohio, keeps dozens of automatics— 
Greenlees, National Acmes and others 
—working steadily. 

Some ten years ago, a Texaco Lu- 
brication Engineer was called in for 
consultation on certain cutting oil 
problems. He recommended Texaco 
Cleartex Oil to be used as both cutting 
coolant and machine lubricant. Im- 
mediately, bearing failures virtually 
ceased, tool life was greatly extended 
and machine maintenance costs came 
down. These benefits have continued 
now for more than a decade. 

Texaco Cleartex Oil—one of the 
complete line of Texaco Cutting, 
Grinding and Soluble Oils—is espe- 
cially designed for the double job of 
coolant and machine lubricant. It has 


outstandingly high resistance to oxi- 
dation. Keeps metal free from rust 
and corrosion, and has the film 
strength to protect tools and keep 
them sharp. 

Let a Texaco Lubrication Engineer 
specializing in cutting coolants help 


you do all your machining better, 
faster and at lower cost. Just call the 
nearest of the more than 2,000 
Texaco Distributing Plants in the 48 
States, or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N Y. 


CUTTING, GRINDING, - 
- SOLUBLE AND 
HYDRAULIC OILS 
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DOUGLAS DC-7 


SUPER-PRECISION 
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Safety and performance of today's commercial 
and military aircraft require the precision made 
possible by the finest inspection gages and 
measuring instruments. 


Illustrated in use on DC-7 production are 
Sheffield Precisionaires, Visual Gages and Plunjet 
Gaging Cartridges—widely used in all major 
aircraft plants. Gage Division, The Sheffield 
Corporation, Dayton 1, Ohio, U.S.A. 
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You Can’t Do Today’s Job 


With Yesterday's Tools... 
A: 
And Be In Business Tomorrow 














new products, 

new methods, 

new materials 

and new cutting 
tools have out-dated 


many machine 





tools still in use 


Is your plant operating 
under this handicap? 


If so, it will pay you to investigate the Bullard Cut Master Vertical Turret Lathe. 


It is available in six sizes, 30-36-42-54-64 and 74 inch, incorporating 
outstanding engineering developments which increase production, ease 
of handling and accuracy; and decrease maintenance — insuring greater 
profits through lower manufacturing costs. 


For full details, call your nearest Bullard Representative or write to: 


1 7 
CONTIN. U-MATIC CUT MASTER emenyean CoaneS SPACING TABLE MAN-AU-TROL 


THE BULLARD COMPANY ~- BRIDGEPORT 2, CONN. Telephone 6-251) 
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You'll see how the elimination of . 

flanges and undercuts on the in- 
ner ring provides a wider contact 
area for the rollers. 


You'll see how much longer the 
Type "C” Rollers are than those 
_ in the original SKF design. 


This SIE Story 


Of Spherical Bearing Design Improvement 


When S3US|* first announced that its improved (Type “‘C’’) Spherical 
Roller Bearing provides, size for size, up to 50% more capacity and 2 to 
3% times longer life than any other available design, most people 
asked: 


“How was this done?” 

Your Si[S|P" District Office has the answer, in the form of a clear, 
quick visual demonstration. Ask to see it—here, in outline, is what 
you'll see! 


You'll see the way the rollers are You'll see the improved brass 
guided by a separate floating window-type cage— see why it's | 
guide ring, free to move axially. stronger and more effective. 


BALL AND ROLLER BEARINGS 


You can see an exact comparison 


SKF INDUSTRIES, INC. of original vs. Type "C” capacity 


YES — We'd like to have an | 
WHY the improved 20S" Type 


you use. 


® Representative SHOW us 
“C"’ Spherical provides, size 


for size, more capacity and longer life than any available 


spherical design. 
Name 
Company 

| Address 


Mail this coupon NOW and SEE why you can 
get better spherical roller bearing performance. 
No obligation, of course. 


SRF INDUSTRIES, INC., PHILA. 32, PA.— manu- 
facturers of S&F and HESS-BRIGHT® bearings. 


7338 


cf 

| PHILADELPHIA 32, PA. and life in the sizes of sphericals 
| 

| 


State 


% Ce ee ee eee © 1954, BRP INDUSTRIES, INC. 
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WORD OF MOUTH? 


It gives you the answer sometimes, but not many of 
your friends have the same cutting oil requirements and 
the same problems that you have. It’s much surer to 
depend on specialists like Sun. 


ELABORATE SHOP TEST? 

This will probably give you the answer. But it’s expen- 
sive and interferes with production when you try to 
test all the oils available. Sun’s experience can help 
keep your shop-testing to a minimum. 


LABORATORY ANALYSIS? 

Sure. But there’s no formula for correlating the labora- 
tory analysis with how well the cutting oil will work on 
your job. It takes years of field experience like Sun’s 
to help you make the right choice. 





























EXPERIENCE IS THE ANSWER. 


And Sun has it. Its field representatives have probably 
come across problems similar to yours many times. If 
they haven’t, its cutting oil specialists and metallurgical 
technicians are ready to help with your problem. 


Soluble or straight, transparent or black, light or heavy duty — Sun makes the kind of 
cutting oil you need to handle your job at the lowest cost. For more information, call 
your nearest Sun office or write SuN Om Company, Philadelphia 3, Pa., Dept. AA-5. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


Fa 
UNGC 


PHILADELPHIA 3, PA. « SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Refiners of famous High-Test Blue Sunoco Gasoline 
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DANLY S IN THE PICTURE 


at Eastman Kodak Company 


Danly Die Sets play an important role in the manufacture of 
Eastman’s popular new Brownie movie camera and Brownie 
movie projectors . . . latest in the Eastman line that Danly Die 
Sets have helped build all through the years. Used to mount 

high precision dies, Danly Die Sets help bring “master die” 
accuracy to every finished part. But Danly Die Sets do more. . 
even before a press run ever starts. They make tooling-up easier, 
faster—save you many, many hours in the die shop. And once 
in production, these same Danly Die Sets do their share to 
maintain non-stop production . . . save down-time . . . increase die 
life. And remember, Danly Die Set service is as quick and 
convenient as a phone call. 


DANLY MACHINE SPECIALTIES, INC. 
2100 South Laramie Avenue, Chicago 50, Illinois 






























































DIE SETS STANDARD OR SPECIAL 
DIEMAKERS' SUPPLIES 




































































PICK THE DANLY BRANCH NEAREST YOU! 


*CHICAGO 50 2100 S. Laramie Avenue 
"CLEVELAND 14 1550 East 33rd Street 
*DAYTON 7 3196 Delphos Avenue 
“DETROIT 16 1549 Temple Avenue 
“GRAND RAPIDS 113 Michigan Street, N.W. 
INDIANAPOLIS 4 5 West 10th Street 
*LONG ISLAND CITY 47-28 37th Street 
“LOS ANGELES 54 Ducommun Metals & Supply Ce., 
4890 South Alameda 
MILWAUKEE 2 111 E. Wisconsin Avenue 
“PHILADELPHIA 40 511 W. Courtland Street 
*ROCHESTER 6 33 Rutter Street 

















*Indicates complete stock. 











How a strong structure can be designed 
for speedy and simple assembly 
with unskilled labor, no special tools... 


The U.S. Air Force wanted a jet-aircraft hangar design 
that would be portable by air, yet strong; would assem- 
ble quickly; be interchangeable, and flexible enough for 
easy structure modification. 

The answer lay in a panel structure using modular 
units. Armorply honeycomb panels faced with thin alu- 
minum, developed by United States Plywood Corpora- 
tion, provide lightness, strength, flexibility. Joining one 
panel to the other in the field with untrained help was a 
problem until Simmons Fastener developed LINK-LOCK, 
a simple latching device that operates with minimum 
wrench pressure on hex nut. 

This fastening problem is being successfully met by 
combining the design ingenuity of No. 1 LINK-LOCK with 
the proved performance of honeycomb plywood panels. 





No. 1 LINK-LocK—like No. 2 LINK-LOcK— 


features simplicity, positive action, high 
strength. 


No springs are used in No. 1 LINK-LOCK. Lock- 
ing action is obtained by rotating a nut that moves 
a sliding latch in and out of position. Up to 1500-lb. 
pull-down pressure is available; the device carries 
up to 4000-lb. tension. No. 1 LINK-LOCKs provide 
for surface mounting, simplifying installation. 

Where can you use it? When you need heavy 
fastening pressures, resistance to impact, operation 
in 70-below temperatures—and where ease of ac- 
tion, compactness, and low cost are important 
factors. Write for a No. 1 LINK-LOCK Data Sheet. 


SIMMONS FASTENER CORPORATION 
1749 No. Broadway, Albany 1, New York 


FASTENERS THAT IMPROVE PRODUCTS AND REDUCE ASSEMBLY COSTS 


+ 
ImMMons QUICK-LOCK SPRING-LOCK ROTO-LOCK LINK-LOCK DUAL-LOCK 





JUST OUT! NEW 36-PAGE CATALOG WITH APPLICATIONS SEND FOR IT 
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fay Automatics. combine AUTOMATICITY and 
HIGH VELOCITY TURNING 
with results ike this — 


Two 8” Fays, with Automatic Sequential 
Control, machine all exterior surfaces of the 
blanks in two operations; one machine for 
each. The major diameter is 2-15/16” and 
floor to floor time is approximately 18 


seconds in each operation. 


FIRST OPERATION: 
Note intricate movements 
of the carriage, which turns 
the hub, back angle and 
major diameter. The back 
arm faces and forms. 


Tailstock presses blank on arbor Ejector pins release blank from arbor 


Production management regularly relies upon the engineering services of Jones & Lamson 
. “> 


aia tanmieiie for the latest information on methods, costs, tooling and performance. Why not consult us 


about YOUR turning, threading and inspection problems? 


JONES & LAMSON gon iso 


JONES & LAMSON MACHINE CO., 523 Clinton St., Dept. 710, Springfield, Vt., U.S.A. C MACHINE TOOL DIV. 
A: romotive INpustries, May 1, 1954 11 











Bores, Drills, 
Reams, Taps 
Aluminum 
Transmission 
_ Shaft Support 





Turns rear face and counterbores large pilot diameter, 
drills 6 holes, drills and reams 2 locating holes, 
chamfers and taps 5 holes. 

128 aluminum castings per hour at 100% efficiency. 


6 station fluid motor driven index table with 1 load- 
ing and 5 working stations. 


Hydraulic power clamping for work holding fixtures. 


Complete interchangeability of all standard and 
special parts for easy maintenance. 


Other features: Hydraulic feed and rapid traverse; 
hardened and ground ways; filtered coolant system; 
construction to J.1.C. standards; automatic work cycle. 


Established 1898 


THE | ‘ co. 
DETROIT 7, MICHIGAN 


Speccal MACHINE TOOLS 
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Waldes Truarc Rings Cut Costs $3.26 per Unit, — 
‘Reduce Size and Weight of Air Cylinder! 


OLD STYLE air cylinder, with thread-secured head, required 
costly tapping, chasing and assembly operations. Also, satisfactory 
maintenance of packing unit necessitated use of pipe wrenches on 
painted surfaces. 


WALDES TRUARC RINGS PERMITTED 
THESE SAVINGS 


Production Time Cut..17 minutes 
Weight Saved 


Length Shortened 
Cost Saved 


and easy. 


@ The A. K. Allen Company of 
Brooklyn, New York, maker of 
AllenAir cylinders, now uses two 
Waldes Truarc Inverted Rings 
(series 5008) to secure heads 
rigidly within tubes. 


® TRUARC Rings, in this applica- 
tion, are ground parallel by A. K. 
Allen to .001 tolerance. In a static 
hydraulic bursting test, the 3” unit 
(recommended for 350 p.s.i.) with- 
stands a pressure of 2000 p.s.i. 
And at bursting-point, the brass 


1% Ib. 
1'2 inches 


...53.26 unit 


NEW cylinder head is secured with precision-ground Waldes Truarc 
Rings. This produces perfect alignment of head within the housing, 
difficult to obtain with screw-thread seating. Maintenance is quick 


groove gives way; the Truarc Ring 
remains intact. 

@ Waldes Truarc Retaining Rings 
are precision-engineered .. . quick 
and easy to assemble and to dis- 
assemble. They can be used over 
and over again. There’s a Waldes 
Truarc Ring to answer every fas- 
tening problem. 

@ Find out what Waldes Truarc 
Retaining Rings can do for you. 
Send your blueprints to Waldes 
Truarc engineers. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool 


SEND FOR NEW CATALOG > 





=t- 


WALDES KOHINOOR, 


Name 


Title . 
REG. U. S. PAT. OFF, 


Company 


INC., LONG ISLAND CITY 1. NEW YORK 


WALDES TRUARC RETAINING RINGS ANDO PLIERS ARE PROTECTED BY ONE OR MORE OF THE 
FOLLOWING U.S. PATENTS: 2.362.947: 2.362 046: 2.416.652: 2.420.921; 2,426. 341; 2,439,785; 


2.441.846) 2.455.165: 


AUTOMOTIVE INDUSTRIES, 


2.463.360; 2.463.363 2.467.602 2.467.603; 
ANDO OTHER PATENTS PENDING. 


2.491.306; 2.509.061; 


May 1, 1954 


Waldes Kohinoor, Inc., 47-16 Austel Pl., L.1.¢.1,N.Y. 


Please send me the new Waldes Truarc Retaining 
Ring catalog. 


Business Address 


(Please print) 


ee 


~ 





INSTALL IT AND FORGET IT... 


New G-E Totally Enclosed Press Motor 
Is Built for the Really Tough Press Jobs 


NEW SELF-VENTILATING SYSTEM REQUIRES 
NO SEPARATE BLOWERS OR FILTERS 


The new G-E Type KRX induction 
motor, designed specifically for service 
on large presses, has solved the prob 
lem of rotor heat going to 
separate ventilating blowers or exces 


without 


sively large frame sizes 

Less maintenance is required because 
the KRX motor is self-ventilated with 
no filters to change or clean! The dirt 
and oil-laden air of the press room is 
kept out of the 
totally enclosed construction. 


motor by positive 


Shock and vibration protection for the 
most severe press service is provided 


by the rugged, frame and 
rigidly bolted end shields. 


cast-iron 


Greater efficiency results from the use 
of this G-E motor, because less power 
is required to move ventilating air 
more useful power is available for the 
job 


Easier handling results from this one- 
unit design which is up to 50% smaller 
and lighter. 


why this 
proved so 


For more information on 
G-E 
successful in many automotive plants, 
ask your G-E Apparatus Sales represent 
ative for Bulletin GEA-5986, or write 
Section 830-3, General Electric Com- 
pany, Schenectady 5, New York. 


motor has already 


G.E. SOLVED ROTOR HEAT PROBLEM by 
extending rotor bars to form a radial fan 
which dissipates heat outside stator 
assembly. Heat is carried directly to out- 
side—does not build up in the stator, 


Cine 2 Otte modal emyoortant, t product 


GENERAL @@ ELECTRIC 
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Anothet first 


+e For Delpark Filtration 








NORTON’S GRINDER 


-iN 


uilt 
Sbprk Ft 


Recognition by Norton engineers of DELPARK 
as the finest in coolant filtration is acknowl- 
edged by the incorporating of DELPARK Filtra- 
tion into the design of a new grinding machine 
introduced by Norton. 


This machine is the Norton Type CM-1 Heavy 
Duty Semiautomatic Multi-Wheel Grinder. 
This unit utilizes several grinding wheels 
mounted between bearings for simultaneously 
grinding different diameters on the work piece 
in a single plunge-grind operation. Heavy 
sludge loads produced are immediately re- 
moved eliminating time loss necessary to clean 
reservoirs. Coolant supply is constantly kept 
clean and free of particles which would spoil 
the finish of ground work. 


Thank you Norton, for your recognition of 
DELPARK Filtration as the finest. 


Write for the Delpark brochure on 
Norton’s new type grinder Norton Type CM-1 Heavy Duty Semiautomatic Multi-Wheel Grinder 
with built-in Delpark Filtration 


Delnark INDUSTRIAL FILTRATION 


BACKFD BY MORE THAN 30 YEARS EXPERIENCE IN INDUSTRIAL FILTRATION 
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The crankshaft in the modern V-8 engine requires the ultimate in 
forging technique. Today's high compression engines, with continually 
increasing horsepower, further emphasize the importance of forging quality. 

Wyman-Gordon technical. know-how assures quality essential for 
maximum physical properties, uniform machinability and balance control 


. crankshaft forging specialists since the introduction of the internal 
combustion engine. 


BVAAVINN acre) abe) 


Established 1883 


CH FORGINGS OF ALUMINUM*® MAGNESIUM*s STEEL*® TITANIUM 


4 WORCESTER, MASSACHUSETTS 

¥ 5 

© HARVEY, ILLINOIS DETROIT, MICHIGAN 
G : ! : 
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EATON 
RADIATOR PRESSURE CAP 


EATON 
FILLER-NECK 


This Pair Makes Engines Run Better 


By sealing the cooling system and raising the 
boiling point of the coolant, the Eaton pressure 
relief cap permits engines to operate in a more 
efficient and more economical temperature range 
without boiling away water or anti-freeze; pro- 
vides for smoother engine performance, better 
lubrication, quicker warm-up, improved heater 
operation. In heavy-duty service, at high alti- 
tudes, or in extremely warm climates, this is an 
important safeguard against possible engine dam- 
age due to loss of coolant through evaporation. 


It also prevents loss of coolant due to surge. 


With a sealed cooling system vehicles can be 
designed with smaller radiators at considerable 
saving in cost. 

Eaton offers the advantage of a single source 
of supply for pressure cap and filler-neck re- 
quirements; eliminates divided responsibility; 
assures positive mating of cap and neck; saves 
engineering and purchasing contact time. Eaton 
engineers will welcome an opportunity to work 
with you in developing the most efficient and 
economical closure—standard or pressure type— 


for your cooling systems. 


Eaton Specializes in the Large Volume Production of Polished and Plated Parts such 
as Bumper Guards and Hub Caps. Modern Automatic Equipment. Inquiries Invited. 


EATON MANUFACTURING 


COMPANY 


STAMPING DIVISION: 755 East 140th Stree¢, Cleveland 16, Ohio 
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Save the time and cost of “specials” 


by checking Mallory standard stock 


Many of the resistance welding elec- 
trodes, holders and accessories that 
you've been considering as “special” 
are probably standard, stock items for 
Mallory. Get acquainted with the var- 
ied line of welding supplies available 
from Mallory; you'll save the extra 
cost of many custom-made items, and 
you'll get promp? deliveries from ware- 
house stocks. 


a 


TL 


Resistance Welding 
Catalog 


¥ 


Anyone concerned with the specifying 
or purchasing of welding materials will 
find the new Mallory catalog a valu- 
able reference source. It covers the 
complete list of all Mallory electrodes, 
seam welding wheels, holders, forgings, 
dies and materials... all grouped in 
easy-to-use sectional arrangement. In- 
cluded for the first time are full speci 
fications for heavy duty “Nu-Twist” 
and “Premium” holders, and expanded 
data on welding dies. A simplified cod- 
ing system is used for identifying the 
many types of bent electrodes. All 


Mallory distributors are listed. 


Get your copy now, through your 


Mallory distributor or by writing to Expect More — 
Mallory today. a 
Get More from MATLorY 


In Canada, made and sold by Johnson Matthey and Mallory Lid., 110 Industry Street, Toronto 15, Ontario 





Serving Industry with These Products: 
Electromechanical— Resistors * Switches * Television Tuners * Vibrators 
Electrochemical — Capacitors * Rectifiers * Mercury Botteries 


Metallurgical — Contacts * Special Metals and Ceramics * Welding Materials 


For information on titanium developments, contact Maliory-Sharon Titanium Corp., Niles, Ohio 
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Bodine CASE HISTORY NO. 37 


maintaining depth 
to + .002”. 


Automatically 
hopper feed, 
transfer and in- 
sert Oilite bush- 
ing. 


PROCESSING 
i -# ia. 
WINDSHIELD WIPER \ vil, 4-31 dio. 
MOTOR HOUSINGS t- 4888" die. 
ole (angularly 
mounted multiple 
drill head). 


PRODUCTION Tap 2 holes #10- “Xg 


One piece per stroke a a strokes per min. ghee ws 
— 1000 pieces per 50-min. hour. 10,000 tap head. 
individual operations per 50-min. hour. 


MATERIAL Size 1.D. of Oilite 


S.A.E. #925 Die Casting (Parts No. EMG-2, bushi to .3735” 
EMG-3, right- and left-hand). wee” die. 


TOLERANCES 


(Other than specified above) Drilled holes: Size .001”. 
Location: + .002”. Tapped holes: Class 2 threads. 


MACHINE 


Bodine Model 42-30 Drilling, Tapping, Assembling Machine. 
Write us for Bodine Brochure Al-5, “12 Case Histories.” 


“You Can‘t Meet Tomorrow’s Competition 


With Yesterday's Machine Tools.” 
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Original equipment on Constellations since the first 
model, MECHANICS Roller Bearing UNIVERSAL 
JOINTS precision meets every aircraft need. Designs, 
metals, machining, tolerances, heat treating, harden- 


ing, balancing and lubrication — all are specifically 
adapted for aircraft precision. Let MECHANICS 


universal joint engineers help solve your control and 


power transmission problems. Catalog, containing 
helpful universal joint data and tracing kits, sent to 
engineers upon request. 


MECHANICS UNIVERSAL JOINT DIVISION 


Berg-Werner @ 2024 Herrison Avenue, Rockford, iMinols 
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PRODUCTION 
UP 


0 
Al? 








with TOCCO Induction Heating 


Whether you’re interested in upping production or downing costs—or both 
—it pays to investigate TOCCO Induction Heating if you heat-treat, anneal, 
braze, solder, forge or melt ferrous or non-ferrous metal parts. 


PRODUCTION UP—When Thompson Products COSTS DOWN—While production jumped, 
Ltd., St. Catharines, Ontario switched from conven- costs fell from $5.46 per hundred parts to 
tional methods to TOCCO Induction Hardening of $3.23—a savings of more than 2c per pin or 


their automotive wrist pins, production rose from $26.76 per hour on the hardening operation 
500 to 1200 per hour. alone. 


OTHER ADVANTAGES — Additional savings result from elimination of hauling wrist 
pins to and from the heat-treat department. Cool, clean TOCCO fits right in the pro- 
duction line, next to related operations—takes only %4 the space of the pusher-type 
furnace previously used. 


In Canada or the United States TOCCO engineers are glad to survey your operations 
for similar cost-cutting results—no obligation, of course. 


THE OHIO CRANKSHAFT COMPANY [ Wew EREF 
\e Y BULLETIN THE OHIO CRANKSHAFT CO. 
Dept. H-5, Cleveland 1, Ohio 


Please send copy of ‘Typical Results 
of TOCCO Induction Hardening and 
Heat Treating”. 


Name 





Position 





Company 
Address 








Zone—___ State 
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When the first automatic transmission was 
designed, Raybestos-Manhattan pioneered 
the development of the friction materials 
Today, every model of full or semi- 
automatic transmission for passenger cars 
(many trucks, too) is equipped with one or 
more R/M friction products—sintered 
metal, semi-metallic, woven, molded, cork- 
cellulose. Only R/M makes all such parts. 


Write for new R/M Bulletin No. 500 . 


R/M’s 50-odd years of “know-how” is 
yours for the asking, no matter what type 
of equipment you make. Just tell us what 
your friction material problem is. We'll 
recommend those materials that suit your 
requirements best. Call in your R/M rep- 
resentative. Take full advantage of R/M’s 
experience and the facilities of seven plants, 
with their research and testing laboratories. 


. just off the press! Its 44 pages are 





loaded with practical design and engineering data on all R/|M’s friction materials. 


THE TRADE-MARK THAT SPELLS PROGRESS 
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RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 6010 Northwest Highway, Chicago 31, Ill. 
Detroit 2 Cleveland 14 Los Angeles 58 
Factories: Bridgeport, Conn. Manheim, Pa. Passaic, NJ. No. Charleston, S.C. 
Crawfordsville, ind. Neenah, Wis. Canadian Raybestos Co. Ltd., Peterborough, Ont. 
RAYBESTOS-MANHATTAN, INC., Brake Linings + Brake Blocks + Clutch Facings + Fan Belts 


Radiator Hose + Industrial Rubber, Engineered Plastic, and Sintered Metal Products + Rubber Covered 


Equipment « Asbestos Textiles +°  Packings * Abrasive and Diamond Wheels + Bowling Balls 
/ / 


IN FRICTION MATERIAL DEVELOPMENT 
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the 


heart 


of 


your 


engine... 


engine performance 
on the job’ depends 


on its GOVERNOR 


offer you completely dependable governing 
plus all the advantages of Pierce’s 40 years 
experience in solving design and engineering 
problems. 

Pierce low-cost centrifugal governors are 
available for gas, gasoline or diesel engines 
. . « from small generator sets to monster 
power units. Send full details and specifica- 


tions on your problem. 


the PIERCE 


GOVERNOR COMPANY 
INCORPORATED 


160% OHIO AVINUE 
ANDERSON, INDIANA 
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We admit it...your business is different 


That’s why we offer a unique metallurgical service to all manufacturers 
who have steel problems. We know that steels behave in different ways, in 
different plants, depending upon what your operations are. We know that 
the solution, whatever it is, must be tailor-made for your production setup. 


Our field metallurgist, the first man on this team, goes right into your plant 
to find out the facts about your particular problems. He talks to your 
production men and engineers, makes notes. 


Information he gathers is discussed with Republic mill and laboratory 

3-Dimension — metallurgists. All three men then focus their combined knowledge of alloy 
Metallurgical Service steels, heat treatment, forging and fabrications on your problem. The recom- 
mendation they come up with is based on your costs and your equipment. 


Many manufacturers who have used this Republic 3-D Metallurgical Service 
have found ways to increase production, make better products, and cut 
costs. Perhaps you can achieve these same benefits. A call to your nearest 
Republic office will start the ball rolling. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division + Massillon, Ohio 
GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


REPUBLIC “i 
ALLOY STEELS | 


Other Republic Products include Carbon and Stainless Steels — Sheets, Strip, Bars, Wire, Pig Iron, Steel and Plastic Pipe, Bolts and Nuts, Tubing 
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How 
do you 


feel about 
leaning 


ladders ? 


IN METALWORKING, THE PAYOFF’S AT 
AN R.D. WOOD PRESS LIKE THIS ONE! 


If you're human, it’s likely that you've been 
This 2000-ton heavy duty, self-contained hydraulic tempted, at one time or another, to put 
forming press is used for continuous service on superstition to the test. But—vou probably 
such operations as hot forging, forming, coining decided not to walk under that ladder on the 





and forcing. R. D. Wood hydraulic presses are theory that it’s better to let well enough alone. 


made in a full range of sizes and capacities, for If you acted the same wav in business 


many uses. Ask for catalog, and for engineering if vou didn’t feel compelled to know the 


aid—both yours without obligation always changing facts about production, 
markets, methods and all the rest... 

you'd have trouble in bunches. Take an 
hydraulie press, for instance. If your business 
uses presses, you ought to know something 
about them... how they can profit you. 

Find out about a Wood press—and be 
pleasantly surprised. You owe it to your 


stockholders. Ask for des« riptive catalog. 


mateo * 


SS 


R. DBD. WOOD COMPANY 
PUBLIC LEOGER BUILDING e@ PHILADELPHIA 5, PENNSYLVANIA 


epresentatives in Principal Cities 


a 
Pinan 


MAKERS OF HYDRAULIC PRESSES AND VALVES FIRE HYDRANTS CAST-IRON PIPE GATE VALVES GAS PRODUCERS ACCUMULATORS 
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FASTER SPLINE BROACHING 
the Anewcan way 


{Ut Ye VIAUYWilG 


; 














Splined holes are broached simultaneously in 

five parts in one pass on this five-station American 
40-Ton 72” stroke pull-down machine. A transfer 

slide permits the operator to reload parts during 

the broaching cycle. The parts are loaded on cross 
hole locating pins mounted on the transfer slide, 

and then moved into stationary holding jaws, which 
hold them in broaching position. The slide then 

moves back allowing the operator to reload during 

the broaching stroke. After broaching the parts 7 
are automatically ejected from the spring loaded “Sam 
holding jaws by a swinging bar. Interchangeable 
tooling, easily changed over, allows for the broaching 
of several different parts. 


This machine is another example of how American can help 
you obtain high production with low unit cost. If you 

have a metal-removing problem, just send a part print 

and sample for a free estimate. 

American engineers and builds all three—broaching 
machines, broaches and broaching fixtures. 


Write today for free literature. 


wt 


vy Multiple station set-up 

~ Load while broaching 

vy Hydraulic transfer slide 

~ Automatic ejection of parts 


v Interchangeable tooling for 
several parts 





BROACH & MACHINE CO. 


‘il A DIVISION OF SUNDSTRAND MACHINE TOOL Co. 


ANN ARBOR, MICHIGAN 


SUNDSTRAND 


ee moran First — for the Best in Broaching Tools, Broaching Machines, Special Machinery ie 
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23 Unsrako Socket Head Cap Screws are used to assemble this lightweight, high efficiency 
electric hoist. They were selected for their uniform accuracy and high tensile strength. 


Save time and money by using UNBRAKO 
Standards...stocked by your distributor 


You'll have less money tied up in inventory, you'll need less space for storage, 
you'll get personalized service and faster deliveries. And you’ll be buying the 
finest socket screw products that modern machines, complete facilities and 
quality ‘control can produce. Write for UNBRAKO Standards, a complete 
listing of socket screw products made by the world’s largest producer. 


STANDARD PRESSED STEEL Co., Jenkintown 53, Pa. 


RAKO socker screw bivision 
= 


JENKINTOWN PENNSYLVANIA 


Automotive INDUSTRIES, 


Sell Locking Flat Head Shoulder 


Set Screw 


The knurling on the head 
of Unsrako Socket Head 
Cap Screws permits faster 
assembly, because of the 
positive slip-proof grip. 


The uniform depth and size 
of the hex socket assure 
strength and maximum 
torque in wrenching—ex- 
tremely important in the 
cap screws used to fasten 
assemblies like this. 


OOP eP OTERO Pe re Re Hees 


UNsBRAKOs—made of heat 
treated alloy steel—have 
fully formed threads, Class 
3 fit; controlled fillet and 
continuous grain flow for 
strength. In standard sizes 
from #4 to 1", 


119 


Button Head 


Cap Screw Screw o Socket Screw 


May 





1, 1954 





You can't 

afford to 

leave this 
out of 
your 


Progressive planning calls for mod- 
ern handling methods in old and new 
plants alike. For, materials handling 
can account for as much as one-third 
of operating costs . . . remains the one 
phase of most manufacturing opera- 
tions in which sizeable savings are 
still possible. 

In fact, you can cut handling costs 
in half . . . and then in half again 
through proper use of YALE equip- 
ment. You can also increase produc- 


tive capacity . . . make savings in 
time, space, manpower, and plant 
maintenance. 

YALE offers the widest choice of 
truck models, fuels, capacities, and 
attachments. Under the Finance- 
Lease Plan, you can put YALE equip- 
ment to work for you . . . without delay 
... and without a major investment. 

Get complete information from the 
YALE Sales and Service facilities lo- 
cated near you. Or mail the coupon. 





r- — ——-(MAIL THIS COUPON TODAY )— — — — 


INDUSTRIAL 
TRUCKS AND HOISTS 


*Reg. U. S. Pot. Off. 


Cc 





The Mfg. Co., Dept. 75 


Roosevelt Boulevard, Phila. 15, Pa. 
I would like to have additional facts about 


4 
| 
| 
l 

C] Yale Trucks [] Yole Hoists l 

L] Yale 3-way Finance Plan. | 

| 
| 
| 
| 
| 





Name Title. 





Street City Stote 





In Canada write: The Yale & Towne Manufacturing Co. 
St. Cathorines, Ontario, Canada 


r---------- 


4 


Gas, Electric, Diesel and LP-Gas Industrial Trucks © Worksavers © Hand Trucks © Hand and Electric Hoists © Pul-Lifts 
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STEERING AND BRAKING 


Satisfies 
more 
customers 


Today’s most wanted power features for cars and trucks 


! ! 

) vo; m 
(ay 2 ; gy Y 
/ ; | f 4S’? 

| WS | i 

| | 


“Bendix” * \ow pedal 


POWER brake POWER steering 


Specified by more car man er ie Bendix Power Steer 
facturers than any other ike ) of the 


by AIR-PAK 


POWER brake 


“Condi” HYDROVAC* 


POWER brake 


With over four million in use 

the Bendi Hydrova 

ill odd he world’s 
ed 


With on simpk compact un 
Bendix* Air-Pak combine 


tencix Low Pedal 
Br ike makes po ible 
ure top by merely 

the foot from top-and 
trols. No need to lift t 


incl xert leg power! 


of the well proven advantage 
l 


ial vehicl 


ming preference 


with an air brake syste 
important t\ivantage 
Pak is that brake 

plied by foot pov 
when braking is rec 
fore air pressure 

if it should fail for 


1 re It I 
IncTe ng demand ror | , 
ering daesi¢en 
»a stop Result—more ower: stec ore efficiently erformance 
omtort, k fat ‘ Mi more economically with st and minimum s¢ 


rreater safety! Bendix Power Steering upkeep 


| 
J 
I 
| 
| 
| 
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power brake fi l of hydraulic brake act 
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High Spots of This Issue 


We Automatic Scheduling of Power Steering Gear Parts 


In order to meet the growing demand for its hydraulic power 
steering gear, Saginaw has streamlined its operations on the 
unit. Focal point of the new set-up is an extensive Jervis B. 
Webb conveyor system, as will be seen. Page 50. 


We Basic Features of Good Piston Design 


This article introduces a series of three on aluminum pistons 
in which the subject is analyzed from every point of view. 
Based on material presented at the Alcoa Piston Symposium, 
it should aid engine designers greatly. Page 54. 


Ye Machining Behavior of Titanium and Its Alloys 


The long-awaited and just-released Machinability Report on 
Titanium, directed and published by Curtiss-Wright, is pre- 
sented here in the form of extracts. Problems involved in 
dealing with the wonder metal are revealing. Page 58. 


¥e New Commercial Vehicles at Vienna Motor Show 
Held in March for the first time since 1950, the revival of the 
Vienna Motor Show was a welcome event. While the 50 pas- 
senger cars exhibited drew much interest, major new develop- 
ments were to be found in the commercial vehicles. Page 64. 


Yr Automation Applied to Engine Assembly Operations 
As a logical sequel to a previous article on cylinder block and 
head machining, the author discusses crankshaft and assembly 
operations at the Ford Dearborn engine plant. 
tion features will be described in the future. 


Other automa 
Page 68. 


41 New Product Items 

And Other High Spots, Such As: 
Plastic automobile bodies facilitate styling developments; 
automation dominates thinking at SAE production meeting; 
machine tool engineers analyze future automation needs; 
improved equipment reduces cost of flock application; sup 
pliers, customers join in marketing conference. 


Automotive and Aviation News, Page 33 
Complete Table of Contents, Page 3 








The equipment illustrated here is highly pro- 
ductive because it's largely automatic. The 
operator merely removes the broached parts 
and reloads the fixture as it automatically in- 
dexes in front of him. 1550 parts are broached 
per hour. 4To attain this high rate of produc- 
tion, Cincinnati Application Engineers tooled 
up a Cincinnati No. 5-42 Single Ram Vertical 
Hydro-Broach Machine with a three unit 
broach holder, for broaching three parts each 
stroke of the ram. The machine table is re- 
placed with a hydraulic index fixture which 
holds twelve parts. Clamping is automatic. 
The operating cycle repeats continuously: 
broach three parts, index 31°, return ram, 
index 59°. This equipment is a high produc- 
tion, low-cost installation, safe and easy to 
operate. It is typical of the many complete 
production packages engineered and built by 
Cincinnati. You may obtain the benefits of 


Cincinnati Engineering Service by sending 
drawings and manufacturing data to us. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


Drawing of part. Heavy line indicates broached surface, 
PRODUCTION DATA: 


Part Name... 


Material 


Operation ... 
Production ... 
Equipment .. . 


. Valve rocker arm 


Steel forging 


. Broach convex pad 
. 1550 per hour 
. CINCINNATI No. 5-42 Single Ram Vertical Hydro-Broach 


Machine with built-in automatic fixture 


CINCINNATI 


Cincinnati No. 10-66 Single Ram Vertical Hydro- 


MILLING MACHINES + CUTTER SHARPENING MACHINES + BROACHING 


Broach Machine. Seven sizes are available. Write MACHINES + METAL FORMING MACHINES + FLAME HARDENING MACHINES 
for new catalog No. M-1745. OPTICAL PROJECTION PROFILE GRINDERS + CUTTING FLUID 
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Ford-Built Jet Engine 
Delivered to Air Force 


What is believed to be the most 
powerful aircraft engine ever pro- 
duced was delivered to the Air Force 
recently by Ford Motor Co. The 
J-57 turbojet, which develops 10,000 
lb of thrust, will go into full produc- 
tion shortly at the Ford Aircraft 
Engine Div. in Chicago. 

Ford is a prime contractor for the 
Air Force and producing the Pratt 
& Whitney engine under a licensing 
agreement. The engine, which enables 
a plane to crack through the sound 
barrier, will be used on F-100 fighters 
and B-52 bombers. 

While the production schedule on 
the J-57 and the dollar value of con- 
tracts were not revealed, Ford officials 
said that work on the engine would 
carry over until 1957. Production on 
the R-4360 Wasp Major engine, 
which started in 1951, will end at 
Ford this fall, and the company will 
concentrate solely on jets. The com- 
pany said that it will close down its 
Chicago magnesium and forge plants 
when that program is completed. 

Ford recently completed six giant 
cells for testing the new turbojets at 
an estimated cost of $1 million. The 
cells reportedly can handle jets more 
than twice as powerful as any yet 
designed. These have been built with 
every possible safety device, and 
walls vary in thickness from 12 to 
24 in. 


Vehicle Exports 
Rise 10 Per Cent 


The Automobile Manufacturers As- 
sociation reports thet U. S. motor 
vehicle exports during the first two 
months of this year were up 10 per 
cent over the same period in 1953. 
A total of 67,497 new vehicles was 
shipped abroad in January and Feb- 
ruary, compared with 61,106 in the 
same two months last year. 
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HUDSON ADDS NEW HORNET TO HIVE 


Latest addition to the 1954 Hudson line is the Hornet Special, a lower-priced com- 

panion to the Standard Hornet. Although almost identical to the Hornet, the new 

cars are priced approximately $200 below the regular series. Only changes are slight 

ones on exterior chrome and interior appointments. The Special is available in four- 

door sedan, six-passenger club sedan, and club coupe models. Wheelbase and engine 
ore the same as on the Standard Hornet. 


Kaiser, Textron 
Form New Firm 


Textron, Inc., and Kaiser Motors 
Corp. have announced the joint forma- 
tion of a new firm, Textronics, Inc. 
It will make metal equipment for use 
at low temperatures. 


Nash, Hudson Boards Approve 
Merger into American Motors 


Just at press time, directors of 
Hudson Motor Car Co. and Nash- 
Kelvinator Corp. agreed on the merger 
of the two firms into American Motors 
Corp. The $340 million concern will 
be the fourth largest in the automo- 
bile industry. 

It was thought for a while that the 
deal might not go thvough because 
owners of more than 40,000 shares of 
Hudson stock had filed claims asking 
for “fair” cash value for their stock. 
Nash directors, however, declined to 
use an option to withdraw from the 
deal if such a contingency should 


arise. Furthermore, while two Hud- 
son stockholders are seeking an in- 
junction to halt the merger of the 
firm with Nash, it is not believed that 
the suit will affect the merger. 

Three separate divisions — Nash 
Motors, Hudson Motor Car, and Kel- 
vinator — will be embodied in the 
new company. Each reportedly will 
have its own sales and dealer organi- 
zations. While no dual Nash-Hudson 
dealerships are planned at present, 
the Nash Metropolitan may be given 
to Hudson dealers. 

It was indicated that the Hudson 
Jet may be dropped, since it is in 
direct competition with the Nash 
Rambler and Metropolitan. There are 
no plans now to move output to 
Nash’s Kenosha, Wis., plant or dis- 
pose of any present plants, according 
to officials. 

It was disclosed that there had 
been some thought of bringing Reo 
Motors into the new setup. The idea 
was abandoned, however, for now of 
going into the truck business. 
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of the AUTOMOTIV 


Victors in the recent Mobilgas Economy Run are seen lined up here shortly after the 
event with a prize trophy on the hood of each car. Winners by price classes and their 
ton-miles per gallon and actual miles-per-gallon marks were: Class A ($1500 to $2050, 
standard and overdrive)—Studebaker Champion Custom; 56.5 ton-mpg; 29.5 actual 
mpg. Class B ($1500 to $2050, automotic drive)—Hudson Jet-Liner; 43.1 ton-mpg; 
21.6 actual mpg. Class C ($2051 to $2400, standard and overdrive) —Dodge Royal 
V-8; 58.0 ton-mpg; 25.3 actual mpg. Class D ($2051 to $2400, automatic drive)— 
Oldsmobile Super 88; 49.7 ton-mpg; 19.7 actual mpg. Class E ($2401 to $3000, 
standard and overdrive)—Studebaker Land Cruiser; 60.8 ton-mpg; 28.1 actual mpg. 
Class F ($2401 to $3000, automatic drive!—Studebaker Land Cruiser; 53.9 ton-mpg; 
24.5 actual mpg. Class G ($3001 to $5000, automatic drive)—Lincoln Capri; 52.2 
ton-mpg; 19.7 actual mpg. General Petroleum Corp. sponsored the event. 


UAW-CIO Gives Details of Annual Wage Plan 


There has been no official reaction 
from the automobile industry to the 
UAW-CIO’s 
contract demands for 1955—a guar- 
anteed annual wage plan and a “justi- 
fiable” pay raise—which the union 
outlined for the first time last month. 
The plan embodies the novel principle 
that workers with 90 days or more 
seniority receive up to a full year’s 
pay protection during layoff periods, 
and that all employes, regardless of 
seniority, get 40 hours’ pay, even 
though they don’t put in a full week’s 
work, 


proposed two-pronged 


Windfall for Workers 


The UAW in unwrapping the guar- 
anteed wage plan, outlined a series of 
air-tight provisions that depart from 
any other plans in existence. For 
example, a worker who accepts 
another job after being laid off would 
get the difference between his former 
earnings and his new pay from the 
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employer who is under the plan. When 
an employe is given advance notice of 
layoff, he would be guaranteed pay- 
ments up to 52 consecutive weeks of 
layoff. The amount he receives would 
depend on whether he has _ taken 
another job and other income he may 
get from state jobless pay benefits. 
If the worker is laid off a second 
time, he would still be guaranteed pay 
from the original employer. Of course, 
the employe would have to be ready 
and willing to accept suitable work at 
some other place, and he would start 
to build credit toward the 52-week 
maximum guarantee period if he 
should be rehired by the original 
“guaranteeing employer.” He would 
also carry over any unused credits 
from his previous employment period. 
Under the union plan, the employer 
would establish a trust fund which 
would be used to defray costs when- 
ever layoffs passed a certain level. 
While the contributions to the fund 


would be made solely by the em- 
ployer, liability would be reduced in 
accordance with the level of state 
unemployment compensation. The 
plan, however, does not specify what 
percentage the employer must contri- 
bute to the fund. 


Tough for the Industry 


Obviously, industry leaders are not 
commenting officially on the plan as 
outlined by the union, but it seems 
reasonably certain that they are 
opposed to it. Actually, the union has 
not yet made any official presenta- 
tion, but, if the program as revealed 
is presented in formal negotiations 
next year, there is a good chance for 
serious trouble in the industry. 

While the demands are staggering 
for even such large companies as Ford, 
Chrysler, and General Motors, they 
appear at the moment to be an 
impossibility for small companies. It 
is only necessary to look at the number 
of times the independents have been 
closed in recent months and the dura- 
tion of the shutdowns to realize they 
could be ruined if they were required 
to meet full payrolls while out of pro- 
duction. 

Although General Motors’ contract 
with the union will be the first to 
expire next year (May 29), the union 
is understood to have selected Ford as 
its primary target for its demands. 
General Motors reportedly was assur- 
ed by the union during its revision of 
its long-term contract last year that 
it would not be a “guinea pig” in the 
union’s newest campaign. 


Hupp Plans New Type 
Power Steering Unit 


Hupp Corp. reportedly will an- 
nounce this month a new type power 
steering unit to be produced by a 
new wholly-owned subsidiary called 
Servosteer Corp. Specific details are 
lacking, but it is known to be non- 
hydraulic and is understood to oper- 
ate on a ‘aechanical-electrical system. 

The unit, it is said, will require no 
alteration of the steering linkage 
and will be attached directly to the 
steering system. It will be offered 
both as original equipment and for 
installation on existing vehicles. 
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Important Automotive Trends Spotlighted at Electric Auto-Lite Show 


Forty automobiles, including nine 
sports cars, went on display last 
month in New York City at the 
third annual “Easter Parade of 
Stars” Automobile Show. Sponsored 
by Electric Auto-Lite Co., the ex- 
position featured the Plymouth, 
Dodge, DeSoto, Chrysler, Studebaker, 
Packard, Nash, Hudson, Willys, and 
Kaiser cars for which AutoLite sup- 
plies electrical and other equipment. 

Highlight of the affair from a 
news point of view was the press 
luncheon with L. H. Middleton, vice- 
president and director of engineering 
for Auto-Lite. Speaking both on and 
off-the-record, Mr. Middleton pre- 
sented his thoughts on current and 
future trends in the automotive in- 
dustries. 


Engines 


In keeping with the growing in- 
terest in gas turbines, Mr. Middleton 
reviewed the development work 
which had taken place in them over 
the years and enumerated their ad- 
vantages for automotive applications. 
He was careful to put out, however, 
that some years may elapse before 
they become universally applicable 
for automobiles, due to the numer- 
ous metallurgical, thermodynamic, 
and other problems which remain to 
be solved. He was strongly supported 
in this contention by representatives 
of Chrysler Corp., which exhibited its 
new gas turbine installed in a Plym- 
outh at the show. 


Mr. Middleton went on to point 


out two other important develop- 
ments in the engine field. The first 
of these is the work being done to 
increase the efficiency of the present- 
day reciprocating engine, particularly 
through supercharging. The second 
trend is the continuing progress be- 
ing made in the 
closed-cycle engines. 


development of 


Accessories 


In tackling the problem of the in- 
creasing number of accessories with 
their separate mechanisms being em- 
ployed on cars, Mr. Middleton stated 
that more of these mechanical aids 
can be expected in the future. For 
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example, he said, some manufactur- 
ers have electrically operated hood 
lifters and deck lifters for 1955, and 
some are considering the use of elec- 
trically operated jacks. Other develop- 
ments underway include: hydrau- 
lically operated doors, controls for 
swinging the door into the roof, roll- 
ing it under the deck, the rear plat- 
form of the car, or sliding it in two 
halves; and a windshield wiper that 
will bend around the corners of the 
new wrap-around windshields. 

In order to eliminate all the sep- 
arate mechanisms required to oper- 
ate as many as 27 mechanical devices, 
Auto-Lite has devised a central elec- 
tro-hydraulic system with a _ small 
integral compressor, electrically driv- 
en and controlled, which would de- 
velop fluid pressure of up to 1000 
psi. The company believes that such 
a central system will soon find a 
ready market among 
manufacturers. 


automobile 


Other Trends 


On the subject of heating and cool- 
ing automobiles, Mr. Middleton stated 
that heat-pump control systems, built 
into the car and hydraulically con 
trolled and operated, are now in the 
process of development. As a side 


note, he added that a new ‘-ton air 
conditioning unit for cars will be put 
on the market this month. 

Turning to the field of batteries, 
Mr. Middleton disclosed that Auto- 
Lite has seven basic new electro- 
chemical systems under development. 
While these will not in the foresee- 
able future be applicable to automo- 
biles, it is hoped that the size and 
cost of the current lead-acid system 
can be reduced, while its efficiency is 
increased. 

An additional item on the electrical 
score was the disclosure that Auto- 
Lite has developed an “autronic” eye 
device for lower-priced cars that uses 
a cadmium sulphite crystal to replace 
the photo-tube. The speaker also men- 
tioned the fact that experiments with 
gaseous tubes located horizontally in 
the bumper well to afford contrast 
control in lighting are proving to be 
encouraging. 

In his concluding remarks, Mr. 
Middleton pointed out the necessity 
for continuing work in the field of 
braking and mentioned the possible 
prospect of an electrodynamic sys 
tem. Although work is going on in 
developing air suspension systems, he 
said, adequate materials are still to 
be developed. 





MIGHTY JET 


In front of a produc- 
tion line backdrop of 
J47 jet engines is a 
mock-up model of a 
new General Electric 
aircraft gas turbine 
engine for helicopter 
applicetions. Desig - 
nated the XT-58, if is 
being developed for 
the Navy's Bureau of 
Aercnautics. Si. to 
eight times as power- 
ful as an automobile 
engine, the XT-58 can 
also be adapted as a 
powerplant for fixed- 
wing aircraft as a 
turbo-prop or turbojet. 





Hudson Adds Cheaper Car 
To Its 1954 Model Line 


Hudson is now offering a cheaper 
car in the price class of the Nash 
Rambler Club Sedan and the Metro- 
politan. It is the Jet Family Club 
Sedan, said to sell for $215 under 
its next lowest-priced car, the Jet 
Utility Sedan. 

The new car has a factory deliv- 
ered price of $1621, which includes 
excise tax and dealer charges. Nash's 
lowest priced cars are the Rambler 
Club Sedan, a two-door deluxe model 
with a factory delivered price of 
$1550, and the hardtop Metropolitan, 
which sells for $1445, f.o.b 
port of entry. 

The Jet Club Sedan offers the same 
features as the Hudson Utility Sedan, 
except that it does not have the 
“carry-all” aspect of the latter car. 
In the Utility Sedan, the rear pas- 
senger space can be converted to pro- 
vide a flat carrying surface extend- 
ing from the trunk through the rear 
seat area, The new model is powered 
by a six-cyl, 114-hp (max) engine, 
and has a 105-in. wheelbase. 


coastal 


Willys Hopes to Double 
Sales of Jeeps in Japan 


Willys Motors, Inc., expects to dou- 
ble the sales of Jeeps in Japan this 
year under its agreement with Mit- 
subishi Heavy Industries Reorgan- 
ized, Ltd. Production of the vehicle 
at one of Mitsubishi’s plants is now 
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DIESEL LINE 
Model 687C-18 six-cy/ 


engine is one of a new 
line of Diesels built 
by P&H Diesel Engine 
Div. of Harnischteger 
Corp. for industrial, 
marine, and automo- 
tive service. Available 
also in two, three, and 
four-cyl sizes, the two- 
cycle units cover power 
range from 35 to 255 
hp. Operating speed 
has been increased to 
1800 rpm. Compres- 
sion ratio of all 
models is 16 to 1, and 
bore and stroke cre 
4.5 in. by 5.5 in. 


approaching a capacity of 25 daily. 

Under terms between the two com- 
panies, Mitsubishi will manufacture 
parts for the vehicle progressively. 
Eventually the Jeeps sold to Japanese 
industry will bear a 100 per cent 
“made in Japan” label. 


Chrysler Appeals Decision 
In Fight With Union Local 


Chrysler Corp. has appealed to the 
Michigan Supreme Court to review a 
lower court’s dismissal of an injunc- 
tion suit filed against Local 140, 
UAW-CIO, in which the company 
charged that the union was “intimi- 
dating” foremen at the Mound Road 
Dodge truck plant. The court ruled 
that there was insufficient ground for 
an injunction against the union. 

Chrysler had charged “irrepara- 
ble damage” to two former foremen 
who reportedly brought to 
“trial” by the union local on charges 
of “conduct unbecoming a member of 
the union.” The men, Chrysler al- 
leges, were brought to trial after the 
company transferred them to hourly 
work. The lower court ruled that the 
union had the right to discipline its 
members and that the company was 
aware of that when it signed the 
contract. 

Chrysler alleged that by trying the 
foremen the union was intimidating 
the entire supervisory force. It went 
on to state that the “unbecoming con- 
duct” consisted of acts performed in 
the foremen’s line of duty. 


were 


Kaiser Wage Plan Seeks 
to Aid Industry Stand 


The new wage readjustment plan 
for production workers at Kaiser 
Motors Corp. has been met with mixed 
comments and speculation. While the 
essence of the plan is a reshuffling 
of the pay system to cut labor costs, 
there are still a number of details to 
be finalized by the company and the 
UAW-CIO. 


Minus Equals Plus 


The new pay plan calls for the 
elimination of incentive pay, which 
is awarded to workers who produce 
more than a fixed norm for their 
individual jobs. It does not change the 
basic hourly rate. In actuality, it 
amounts to about a five per cent cut 
in total weekly wages for about 3500 
workers, who unanimously agreed on 
the reduction. Under the new terms, 
the workers will go from an incentive 
plan, which netted them an average 
of $2.31 an hour, to a basic rate of 
$2.20 an hour. 

Traditionally opposed to the piece- 
work system, the UAW said that 
elimination of the incentive plan would 
eventually result in a pay increase 
through a proposed bonus plan which 
would be reviewed twice a_ year. 
Union officials suggested that the 
bonus plan might be financed out of 
savings gained through increased 
efficiency, with the savings being split 
three ways, among workers, the com- 
pany, and engineering improvements. 


Competitive Elements 


The union said that through the plan 
it hopes to shave Willys production 
costs by 20 per cent within the next 
six months, thus making the labor 
cost competitive with the rest of the 
industry. It said that the readjustment 
in production wages would save the 
company about $56,000 a week. 

The new plan, unprecedented in the 
automobile industry, was designed 
basically to lower the price on Willys 
and Kaiser cars and improve the 
company’s competitive position in the 
industry. Up until the middle of April, 
Kaiser and Willys turned out little 
over 6000 cars combined, compared 
with around 31,000 during the same 
period last year. 
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STEAM DROP HAMMER 


Chambersburg Engineering Co. has com- 
pleted one of three 40,000-lb steam drop 
hammers being built for the Air Force 
and expects to complete the other two 
this year. Based on a Chambersburg 
standard 35,000-lb steam drop, the ham- 
mers have newly engineered frames, and 
a special ram 70 in. front to back. Cyl- 
inder bore is 38 in. and the stroke is 65 
in. Minimum die space is 22 in., space 
between guides, 48 in. The hammer stands 
26 ft, four in. above the floor line and 
weighs approximately 1.2 million |b. 


Fisher Body Is Finding 
Wide Use For Plastics 


The diversified role which plastics 
are playing in the automobile indus- 
try is well illustrated at Fisher Body 
Div. of General Motors Corp. The 
division is using plastics for forming 
parts, checking them, and as mate- 
rials for parts. 

Properly used, phenolic and epoxy 
plastics can be a great aid in die 
programs, particularly where low- 
production dies are concerned. These 
plastics have practically no shrink- 
age on curing and aging. Fisher 
Body, for example, has found plas- 
tics useful in producing prototype 
panels for assembly fixture construc- 
tion early in a new body program. A 
third type of plastic, polyester, is 
being used in production items. 

Fisher Body is also finding that 
some of these plastics can be inter- 
changed and even blended with one 
another for particular operations. 
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Grumman Aircraft Corp. has an- 
nounced a new F9F-8 model Cougar 
jet fighter for the Navy with more 
speed, maneuverability, and range 
than the former F9F-6. . . . Lock- 
heed Aircraft Corp. is now in pro- 
duction on a one-seat photo-re- 
connaissance version of the T-33 
jet trainer. 


* * * 


One-year, self-supported studies 
of possible industrial uses of nu- 
clear power are being started by 
American Machine & Foundry Co., 
Babcock & Wilcox Co., and Bendix 
Aviation Corp. 


& * + 


Pennsylvania Salt Manufacturing 
Co. has established new Industrial 
Chemicals and Chemical Specialties 
Divs. . . . Fairbanks, Morse & Co. 
has organized a new Electronics 
Div. 

* oe + 


Standard Pressed Steel Co. has 
created a wholly-owned subsidiary, 
Standco Canada, Ltd., to supply in- 
dustral Ontario and Quebec prov- 
inces with metal fasteners. 


« * * 


Wausau Manufacturing Co., 
Borg-Warner subsidiary, has taken 
over the Marathon Foundry and 
Machine Co. plant for production 
of 105-mm turret assemblies for a 
new amphibious tank. The vehicle 
is being produced for the Marine 
Corps by Borg-Warner’s Ingersoll 
Products Div. 


‘ * ca * 


Robertshaw-Fulton Controls Co. 
has opened a new plant at indiana, 
Pa. ... Steel erection has started 
for Clark Equipment Co.’s new 
145,000 sq ft manufacturing plant 
at Benton Harbor, Mich. 


Fromson Orban Co., Inc., is now 
leasing a German-developed Lubrite 
electrochemical process for finish- 
ing metal parts made of Lurium 
to metalworking and finishing 
plants. 


Pittsburgh Plate Glass Co. has 
purchased the property of Porce- 
lier Manufacturing Co. in South 
Greensburg, Pa., and will construct 
an adjacent factory for curved 
automobile replacement glass. 


* * * 


Boeing Airplane Co. has dis- 
closed the development of practi- 
cal designs for jet engine reverse 
thrust devices to enable jet planes 
to operate from most existing air- 
ports. . . . American Machine & 
Foundry Co. has also announced a 
method for producing reverse 
thrust in a jet engine on which it 
will bid for an Air Force develop- 
ment contract. 


* ~ * 


Stockholders of General Tire & 
Rubber Co. have approved the 
mergers of Textileather Corp. and 
Bolta Corp. with General Tire. . . 
At their annual meeting this 
month, stockholders of Baldwin- 
Lima-Hamilton Corp. are expect- 
ed to vote the merger of its sub- 
sidiary, Philadelphia Locomotive 
Works, with the parent firm. 


* ” * 


Sun Oil Co., Socony-Vacuum Oil 
Co., and Tidewater Associated Oil 
Co. recently joined Cities Service 
and Texas Co. in the announce- 
ment of new high-test gasolines. 
Sun has not, however, abandoned 
its one-grade, one-price policy. 

+ . * 


Hughes Aircraft Co. plans con- 
struction of a final assembly and 
checkout facility at Tucson, Ariz. 
. . « National Vulcanized Fibre Co. 
has announced plans for a modern 
research laboratory. 


* + * 


Carboloy Dept. of General Elec- 
tric Co. expects to complete its 
current $1 million expansion pro- 
gram late this year. It includes the 
addition of 36,000 sq ft of floor 
space to the Detroit Metals Blidg., 
plus new engineering and manu- 
facturing equipment. 
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Industry Surprised 
By Reo-Henney Deal 


The proposed sale of Reo Motors, 
Inc. to Henney Motor Co., builder of 
special automotive bodies, came as a 
surprise to the industry. It was known 
that two or three groups were inter- 
ested in Reo, including American 
Motors, even though the latter firm 
has not yet become a corporate entity. 

There is considerable speculation 
about what C. Feldmann, 
president and principal stockholder of 
Henney, will do with Reo if the stock- 
holders approve his offer of $16.5 
million, plus assumed liabilities. His 
previous activities have been more in 
the nature of building up and selling 
businesses than of maintaining con- 
tinuity of operation. 

Reo officials insist that Mr. Feld 
mann has given assurances that he 
will continue to operate Reo and even 
expand the business. However, there 
is some opinion that he may have in 
mind strengthening the organization 
and then selling it to or merging it 
with another company. It is expected 
that it will be at least September 
before any decision on his offer will be 
translated into definite action. 


Russell 


Dodge Truck Moves 
Toward Autonomy 


The recent appointment of ‘Alfred 
Wilson as comptroller for Dodge 
Truck indicates strongly that the 
truck operations will be christened a 
separate division eventually. Ever 
since last fall Chrysler has been di- 
voreing Dodge truck operations from 
its passenger car activities. 


Ford Ahead of Chevrolet 
In First Quarter Output 

In the midst of the fierce competi- 
tive battle in the automobile industry, 
many significant changes are begin- 
ning to take place. Makers continue 
to watch production charts with keen 
interest in the hope of bumping their 
nearest competitor out of the top 
spot. 

While Chevrolet recently reported 
that it had a 20 per cent sales margin 
over the “second-rated” company last 
year, a Ford announcement states 
that in the six-month period through 
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February, Ford led in car registra- 
tions by 9126 units. Ford also noted 
that during the same period it was 
ahead of the second-place make by 
2345 truck registrations. First quar- 
ter production reports show that Ford 
turned out 369,620 cars, while Chev- 
rolet produced 358,769. 

Buick has also popped up with a 
claim of third place in the automo- 
While Buick sales 
figures were not released, the com- 
pany reported that production during 
the first three months of this year 
totaled 131,775, and deliveries during 


bile sales race. 


March were up 28 per cent over the 
preceding month. Plymouth’s produc- 
tion for the first quarter amounted to 
99,573 units. 


Cadillac Operating 

On 10-Hour Day 
Increasing its entire final assembly 
line operations from an eight to a 10- 
hour day, Cadillac now expects to 
build 560 units a day, an increase of 
about 25 per cent over normal pro- 
duction. The company said the boost 
in production was necessitated by the 

increasing demand for 1954 models. 

Cadillac officials pointed out that 
the company spent $32 million on new 
tools and equipment for the 1954 
models, twice as much as it ever put 
out during a single year. The com- 
pany expects to have its $22 million 
expansion program completed before 

the 1955 cars are introduced. 


TWO SOLUTIONS TO SNOW TRAVEL PROBLEM 


The New Leader snow tractor (top), manufactured by Highway Equipment Co., is 
powered by a Wisconsin AKN engine, has 10 speeds forward and a reverse, yet has 
no gears. All components, including the engine, are designed to operate at —65F. 
Able to carry up to one ton of cargo over rough terrain, the unit fits into ski-equipped 
aircraft for transport to any place in the frozen north. The six- to eight-passenger Sno- 
Cat (bottom), manufactured by Tucker Sno-Cat Corp., is mounted on stainless steel! 
pontoons, around which open cleated tracks revolve on flanged ball bearing rollers. 
Model No. 443 shown here is powered by a 95-hp Chrysler industrial engine. 
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Willys Gets Contract 
For 500 Jeeps Monthly 


A contract calling for the produc- 
tion of 500 Jeeps a month indefinitely 
has been awarded to Willys Motors, 
Inc. Although the Government has 
declared Toledo a distressed unem- 
ployment area, the new order is not 
expected to contribute much to an 
increase in employment at Willys. It 
should, however, enable Willys to 
maintain its present hourly work 
force of about 7100. 

In 1953 Willys was turning out 
3125 military Jeeps a month. Last 
January the contract was cut to 1500 
a month, and on March 31 the Army 
ordered all production of Jeeps ended. 

The Army reportedly is scrapping 
about 500 Jeeps a month. It said it 
decided on the new contract to Willys 
to “maintain source of supply” and 
to replace the scrapped units. 





WALL STREET ON WHEELS 


Shown here is a cutaway view of a Marmon-Herrington mobile office unit outfitted 
for the Merrill Lynch, Pierce, Fenner & Beane brokerage firm by Henney Motor Co. 
Side door of the bus, which tours various communities to offer a complete mobile 
investment service, opens into the board room where latest stock quotations are posted 
for customers. A radio-felephone provides information on all market transactions. 


1954 RETAIL CAR SALES BY PRICE GROUPS* 
NUMBER OF CARS 


Fe'wuary 


Ford Uses Battering Rams 
On Cars in Safety Tests 
Battering rams made of heavy iron = = = = 


blocks are being used by Ford Motor Price Group Units} % of Total Unitst % of Total Units} % of Total Unitst % of Total 


C dounl illite: allied . Under $2,000 216,435 58.82 210,895 53.56 420,162 68.41 417,236 
o. to simulate highway collisions at $2,001 to $2,500 97,367 26.46 111,433 28.28 187,731 26.54 216 427 
various speeds. The rams, used to 4 


$2,501 to $3,500 : 9.24 54,519 13.84 67,353 9.62 108.671 
. Over $3,500 20, 168 5.48 16,992 4.31 32,032 4.63 4,778 
study car safety, are fastened to ceil- 
: . . Total 367,970 100.00 393,839 707 ,278 
ing beams and swing like huge pen- 
dulums into test cars. Manikins the 
- 
size and weight of an average man DOLLAR VOLUME OF SALES 
are placed inside the car to determine Feoruary 
passenger contact with interior parts 1954 1963 1954 
in a collision. 


Two Months 


100.00 100.00 777,312 


Dollars %of Total Dollars ot Total Dollars % of Total 


$378,642,418 ° 5 51.18 $ 751,192,114 46.02 
250,880,788 29.68 288,465 28.56 484,786,746 29.06 


150,359,307 17.73 962, 12.17 297,689,236 17.84 
68,149,302 8.04 ; 8.07 134,734,836 8.08 
$848,031,815 100.00 $1,668,402,932 100.00 


The growing acceptance of power 
= gz . & P . » *—Caleulated on basis of new car registrations, as reported by R. L. Polk & Co., in conjunction with advertised delivered 
steering is pointed up in a report is- price at factory of four door sedan or equivalent model. Does not include transportation charges or extra equipment. 


sued recently by the Saginaw Steer- + —New registrations of American made cars only. Does not include imported foreign cars. 
ing Gear Div. of General Motors. 
On April 9, the division produced 
its one millionth safety power steer- 
ing unit, less than 2% years after 


Price Group Dollars %& of Total 

te ig I, 
Millionth Power Steering Unit $2,601 to 33.500 855. 11.58 
Produced by Saginaw Gear Div. este’ eee 


Total $784,362,252 100.00 $1,495,178,140 100.00 


Missile Container, Buick in Package Star at Show 


Development of a fibreglass con- can be overcome in a short time. 


the first one was turned out on Nov. 
28, 1951. 

Production of that number of 
power steering units in so short a 
time sets a precedent in public ac- 
ceptance of major engineering inno- 
vations for automobiles, according to 
Saginaw officials. The division claims 
that it now builds more power steer- 
ing gears than all other makers of 
such units combined. 
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tainer for packaging delicate guided 
missiles was one of the most news- 
worthy items announced at the Na- 
tional Packaging Exhibition, held last 
month in Atlantic City, N. J. De- 
signed by Sperry Gyroscope Co., a 
division of Sperry Corp., the con- 
tainer is said to have unusual 
strength, in addition to numerous 
other advantages. The company 
stated its belief that the cost factor 


Another highlight of the show was 
a 1954 Buick convertible encased in 
a one-piece polyethyliere tube with a 
circumference of 21 ft. The exhibit 
was sponsored by the Plastics Div. of 
Visking Corp., which is turning out 
film from % in. to giant tubes. 
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Cleveland Punch & 
Shear Works Co. — 
Glenn C. Lechleitner 
is now genera! mana- 
ger of the firm. 


Niles-Bement-Pond Co. — Richard 
W. Banfield was named executive vice- 
president. 


Clark Equipment Co., Ross Carrier 
Div.—A. H. Pierce has been selected 
as division manager, and Roger 
Spencer continues as chief engineer 
for the Ross Carrier line. 


New Britain Machine Co.—Robert 
T. Frisbie has become chairman of 
the executive committee of the board; 
Julian C, Pease, executive vice-presi- 
dent while continuing as general man- 
ager of the New Britain-Gridley Ma- 
chine Div.; Clarence E. Bachman, 
vice-president in charge of the Prod- 
ucts Div.; and George E. Wilcox, vice- 
president in charge of the Hand Tool 
Div. 


Wausau Manufacturing Co.—J. H. 
Ingersoll has been elected president; 
Fred W. Cederleaf, vice-president and 
plant manager; Robert F. Schutz, 
vice-president; and H. A. Schmeal, 
secretary and treasurer. 


AC Spark Plug Div., General Mo- 
tors Corp.—Ralph W. Cross has suc- 
ceeded W. R. Darnell as traffic man- 
ager. Wilbur R. Coppel has become 
assistant production control manager, 
Industrial Ave., plant, and William C. 
Cummings, director of contracts. 


Caterpillar Tractor Co.—Louis B. 
Neumiller was elected chairman of 
the board, and Harmon 8S. Eberhard 
was chosen president. 


Morse Chain Co. Marion V. 
Bailiere, Jr., has been made controller. 


Allison Div., Gen- 
eral Motors Corp. — 
J. G. Gerrard has 
been chosen supervis- 
or, commercial prod- 
wets service, transmis- 
sions operations. 


Niles-Bement-Pond Co. — Alexander H. 
d'Arcambal was elected president, and 
Chorles W. Deeds was made chairman 
of the board. 


Cleveland Metal Abrasive Co.—O. S. 
Stewart has been elected chairman of 
the board, and Ray J. Stewart has 
been elected president. 


Bryant Chucking Grinder Co.—J. H. 
Beardsley was made executive vice- 
president. 


Gemmer Mfg. Co. — George C. 
Campbell is now a sales engineer. 


Chrysler Corp.—W. W. Beadle has 
been made superintendent of produc- 
tion and E. J. Weiss, plant engineer, 
of the jet engine plant at Utica, Mich. 


Borden Co., Chemical Div.—William 
R. Moffitt is now a vice-president and 
technical director. 


Wheeling Corrugating Co—J. A. 
Lane has been appointed assistant to 
the vice-president, and A. F. Stewart 
has become manager of the Market 
Research and Sales Analysis Div. of 
the Sales Dept. 


Dodge Div., Chrysler Corp.—Louis 
T. Hagopian has been named merchan- 
dising manager. 


Nash Motors Div., Nash-Kelvinator 
Corp.—Earl F. Warner has been ap- 
pointed works manager of the El 
Segundo, Calif. plant. 


Johnston Pump Co.—Hugh Glen has 
been elected president. 


B. F. Goodrich Co., Industrial Prod- 
ucts Div.—George E. Field has been 
named manager of the Marietta, O., 
plant. 


B. F. Goodrich, Tire & Equipment 
Div.—G. G. Zimmerman has been ap- 
pointed eastern zone manager of aero- 
nautical sales. 


Ford Div., Ford Motor Co.—San- 
ford Kaplan is now manufacturing fa- 
cilities manager, and Mark E. Wright, 
administration manager for the manu- 
facturing operations staff. 


New Britain Ma- 
chine Co.—Ralph S. 
Howe has become 
president. 


Delco Products Div., General Motors 
Corp.—Robert Lakin has been pro- 
moted to assistant sales manager; 
Mark Rasper, manager of the Detroit 
office; and Charles Richter, supervisor 
of shock absorber and actuator sales. 


B. F. Goodrich Co.—William W. 
Scull has been named director of man- 
ufacturing services. 


Midland Steel Products Co.—Arnim 
Luedtke has been appointed manager. 


Standard Pressed Steel Co.—Edwin 
Y. Bready has been made manager 
of the Hallowell Pressed Steel Div.; 
Charles A. Thomas, Jr., has been 
given company-wide charge of pro- 
duction control, quality control, esti- 
mating and cost analysis, in addition 
to his previous responsibility for in- 
dustrial relations and time study; and 
James L. McDowell has been advanced 
to superintendent of manufacturing, 
Fastener Div. 


Fruehauf Trailer Finance Co.— 
E. J. McGrath has been elected presi- 
dent. 


Felters Co.—M. W. Evans is now 
in charge of product development 
sales, and H. S. Lines has become a 
consultant, new product development. 


Standard Pressed Steel Co.—Joseph 
P. Villo and Frederick D. Fernsler 
were made division manager of air- 
craft and allied products and man- 
ager of production control for the 
Unbrako-Flexloc Div., respectively. 


Chrysier Corp.—Dan H. Keller is 
now commissioner of plant protection. 


Michiana Products 
Corp. — Nathaniel E. 
Duval has been chosen 
president. 


t 
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Chrysler Corp., Ma- 
rine & Industrial En- 
gine Div.—J. Emmett 
O'Malia has been ap- 
pointed supervisor of 
sales engineering. 


Consolidated Tool & Products Co.— 
J. F. Schirtzinger has been appointed 
president and general manager. 


Consolidated Vultee Aircraft Corp., 
San Diego Div.—Joseph H. Famme 
and Charles F. McCabe have been 
named assistant chief engineers. 


AiResearch Mfg. Co.—Robert J. 
Wright has been appointed manager 
of foreign operations. 


Consolidated Tool & Products Co.— 
T. N. Baker has been made general 
sales manager. 


Pastushin Aviation Corp.—Jeffrey 
Sidebotham has joined the firm as 
contract administrator, and J. Rosales 
has been chosen works manager of 
the Hawthorne, Calif., plant. 


Ross Gear & Tool Co.—Ralph M. 
Lehman has been appointed assistant 
sales manager. 


Thompson Products, Inc.—Dean E. 
Wooldridge and Simon Ramo have 
been elected to the board. 


Babcock & Wilcox Co., Tubular 
Products Div.—W. J. Thomas has 
been named a vice-president. 


Westinghouse Electric Corp., Avia- 
tion Gas Turbine Div.—Reinout P. 
Kroon has been named director of re- 
search, and Edmund C. Sedlack is now 
administrative assistant to the man- 
ager. 


Detroit Gear Div., Borg-Warner 
Corp.—T. J. Ault has been promoted 
to president and general manager. 


Ford Motor Co.—Charles J. Fellrath 
has been elected secretary, succeed- 
ing Fred A. Thomson, retired. 


Formica Co.—Daniel J. O’Conor, 
Jr., was elected president and gen- 
eral manager, and Daniel J. O’Conor, 
chairman of the board. 


Surface Combustion 
Corp., Janitro! Div.— 
Robin A. Bell has 
been made general 
manager. 
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Warner Electric Brake & Clutch Co.— 
Norman K. Anderson has been named 
general sales manager, and M. C. Peter- 

son is now automotive sales manager. 


Consolidated Vultee Aircraft Corp. 

R. R. Hoover was named chief 
project engineer; W. S. Ivans, Jr., 
chief electronics engineer; and D. H. 
Bennett, assistant chief of experi- 
mental flight. 


Pacific Airmotive Corp.—Harry H. 
Greenwald, treasurer, was elected to 
the board. 


Marquardt Aircraft Co.—Joseph B. 
Tuzen has joined the application en- 
gineering staff. Harold A. Fisher has 
been appointed acting manager of in- 
dustrial relations. 


Lockheed Aircraft Corp., Georgia 
Div.—W. G. Myers is now military 
sales manager, and R. I. Mitchell, 
assistant military sales manager, of 
the new military sales organization. 


White Motor Co.—J. P. Dragin has 
been elected controller. 


General Electric Co.—Charles R. 
Plum was made a project manager in 
the Aircraft Accessory Turbine Dept. 


Resistoflex Corp.—Joseph F. Gen- 
tile and Irving D. Press are now vice- 
presidents. 


Dodge Div., Chrysler Corp.—Eu- 
gene F. Shaw has been appointed or- 
ganization manager. 


Chrysler Corp., Central Engineer- 
ing Div.—John R. Robertson is now 
manager of the Engineering Admin- 
istration Dept. 


Jervis B. Webb Co.—E. W. McCaul 
has been promoted to vice-president in 
charge of sales. 


Fruehauf Trailer Co.—James Bruce 
has been elected a director. 


Jack & Heintz, Inc. 
—Scott H. Hanville, ~ 
Jr., has joined the firm © 
as manager of techni- 
cal soles. 


Hudson Motor Car 
Co.—Amos R. Shields 
Jr., has been appoint- 
ed local area adver- 
tising manager. 


Pittsburgh Plate Glass Co., Paint 
Div.—William T. Carey was named 
director of sales, petroleum, and 
transportation finishes, and John A. 
Burke, Jr., has become his assistant. 


Carborundum Co.—F. Jerome Tone, 
Jr., was made senior vice-president, 
and Frederick T. Keeler was appointed 
director of sales. 


Thermoid Co., Automotive Replace- 
ment Div.—Forest B. Arnold was 
chosen fleet service engineer. 


Fairbanks, Morse & Co.—O. 38. 
Leslie was elected to the board; J. A. 
Cuneo, vice-president in charge of 
sales; and Robert B. Craig, a vice- 
president. 


Lovejoy Tool Co., Inc.—Glenn D. 
Easton has been appointed chief en- 
gineer. 


Lincoln-Mercury Div., Ford Motor 
Co.—Charles R. Burgess has been 
named manager of the new Forward 
Product Planning Dept. 





Necrology 


Pierre S. du Pont, 84, former 
president and chairman of the 
board of E. I. du Pont de Ne- 
mours & Co., and one-time presi- 
dent of General Motors Corp., 
died April 5, at Wilmington, Del. 


Henry Duckworth, 82, a former 
vice-president of Norton Co., died 
April 1, at Palm Beach, Fla. 


Charles C. Bigelow, 56, presi- 
dent of City Auto Stamping Co. 
and City Machine and Tool Co., 
died March 31, at Toledo, O. 


George C. Lees, 73, president 
and general manager of United 
States Axle Co., died April 12, at 
Pottstown, Pa. 


J. Harvey Byers, 75, president 
of Abrasive Products Co.,° died 
April 12, at Philadelphia, Pa. 


Frank FE. Miller, 88, retired 
vice-president and director of 
Hewitt-Robins, Inc., died April 4, 
at Evanston, Il. 
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The winter’s production of small gasoline engines with all their 


Fellows-cut cams and gears... starting up with the lush green grass 


The marvel is not only their 
number in total thousands, but the 
quality that’s built into them 

for the price the engine maker gets. 


All the manufacturers of small 
engines whose names are 
represented here pin their faith to 
the Gear Shaper method of 
producing top quality gears under 
tight cost control. 


If you count on the tooth accuracy 
acount nae of the gear parts to help sustain 
Typical hone ee pepenanss  aesen the reputation of your product, you, 
too, might well assure it with a 
Fellows-equipped gear department. 


GEAR SHAPER COMPANY 


Head Office & Export Department: 78 River Street, Springfield, Vermont. 


Branch Offices: 319 Fisher Building, Detroit 2, Michigan + 5835 West North Avenue, Chicago 39, Illinois 
2206 Empire State Building, New York 1. 


Automotive Inpustries, May 1, 1954 


























Here is the new, lightweight, swing- 
about pendant control on the Lucas 
horizontal boring machine. This flex- 
ible control places at the operator’s 
finger tips, over the entire working 
area about the machine, START, 
STOP, JOG (forward and reverse) of 
the spindle rotation, and START, 
STOP, INCH and RAPID TRA- 
VERSE of all unit motions. 

Two smooth operating switch levers 
in this small-dimension pendant do the 
work of ten control buttons. The posi- 
tion of the levers gives quick visual 
indication of engagement and direc- 
tion. One of many features that is 
keeping Lucas out in front among 
horizontal boring, drilling and milling 
machines. 








THE LUCAS MACHINE DIVISION 


THE NEW BRITAIN MACHINE COMPANY ¢® CLEVELAND 8, OHIO 





. . « Machines for Making Progress 
Lucas Horizontal Boring, Drilling and Milling Machines 


Our general catalog is filed in the Sweet’s Machine Tool Catalog File. CLEVELAND 
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wormance in Today’s Cars 
Will be Tomorrow’s 
Strongest Selling Point! 


Today, more than ever, new car buyers are looking for features 
that assure long, satisfactory performance. Engine components 
that contribute to this accomplishment now assume even 

. . . 
greater importance as they not only influence today’s sales, 
but become tomorrow’s strongest selling point, 


For owner loyalty as well as immediate sales, it pays to specify 
Stromberg* — the carburetor built for lasting performance, 


REG. U.S. PAT. OFF, 


ECLIPSE MACHINE DIVISION OF B ah 
© Standard Equipment Sales: Elmira, N. Y, eC We 
© Service Sales: South Bend, Ind. avearion conponation 
Export Soles: Bendix International Division, 205 East 42nd $t., New York 17, N. Y. 
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America's Most Complete Line of Presses, Shears, Machines and Tools for Plate and Sheet Metal Work 








a BIG FACTOR in 


< the superiority of 


Niagara Shears 


‘*‘STRAIGHT-EDGE"’ CUTTING ACCURACY 
Positive, power actuation grips work securely for maxi- 
mum cutting accuracy. 


LOW IMPACT AVERTS DAMAGE AND INACCURACY 

Individual pressure feet contact work with low impact, 
thus safeguarding both the material and bed against 
damage, as well as reducing noise level. No hammer- 


blows to mar work. No peening of bed with resulting 
distortion of knife seat. 


SIMPLIFIED, LOW UPKEEP DESIGN 

Simplicity of design and construction, involving a mini- 
mum number of parts, assures negligible servicing. With 
less to go wrong, there is less to repair and replace. 


HOLDS WORK FLAT AND STATIONARY 

Multiple pressure feet on 6” centers, applying uniform 
pressure, hold work flat and tight against bed to assure 
utmost shearing accuracy. No rippling of sheet between 
feet as cut progresses. Firm grip on short pieces. 


HANDLES STOCK OF VARYING THICKNESS 
Individual feet are self-compensating, requiring no adjust- 


ment for cutting stock of different thicknesses . . . even 
at the same time. 


NIAGARA MACHINE & TOOL WORKS « BUFFALO 11, N.Y. 


DISTRICT OFFICES: Detroit * Cleveland * New York © Philadelphia 


Dealers in principal U. S. cities and major foreign countries 


In a power squaring shear, no single feature 
nor component can be fully responsible for 
accuracy, speed and economy, They result from 
a combination of features such as the self- 
compensating holddown; rigid, fully closed box 
section construction of bed and crosshead; low 
slope of upper knife; ample and accurately held 
crosshead guides; multiple point sleeve clutch 
— the very features that have established the 
marked superiority of Niagara's Underdrive 
Series. 


For the whole story, straightforwardly pre- 
sented, on America’s most complete line of 
underdrive power squar- all 
ing shears, with capaci- 
ties from shim stock to 
1 in. thick mild steel 
(lengths 3 to 20 ft.), 
request Niagara Bulletin 
69. Write today. 


UNDERDRIVE 
SQUARING SHEARS 





Plastic Automobile Bodies 
Facilitate Styling Developments 





EINFORCED plastics, be- 
cause of their unique 
properties — including 


great structural strength and 
facility of fabrication — are ex- 
erting considerable influence in 
the automotive industries, with 
the promise of ever broadening 
applications. It is a matter of 
record that the Chevrolet Cor- 
vette, now starting a schedule 
of 1000 units a month, is made 
of Fiberglas plastic and other 
sports cars and experimental 
cars also are being produced 
with reinforced plastic struc- 
tures. 

It is therefore of real signifi- 
cance that reinforced plastics 
have become an invaluable in- 
gredient in the work of the 

: Styling Division of General 
Clay modei in the styling shop being used for making plaster molds of various Motors Corp. During the past 
panels. The mold for the roof panel may be seen at the left. several seasons Fiberglas auto- 
bodies have supplanted the wood- 
and-metal mock-ups formerly 
employed, and in the process not 
only have reduced experimental 
production costs but have saved 
valuable time when it counts 
most — during the new model 
design and tooling period. Sav- 
ing of time under these condi- 
tions simply cannot be measured 
in terms of dollars. 

Before the adoption of rein- 
forced plastics the development 
of new body designs for the 
various passenger car divisions 
followed an established pattern. 
Some of the stages remain un- 
changed in current practice. For 
example, the first step was the 
preparation of idea sketches. 
From these emerged an accepta- 
ble design which was translated 
into full scale drawings. At this 
point styling prepared a full- 
sized clay model together with 

Clay model of a passenger car body In full scale. a full-sized trim buck for pres- 
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Passenger car with plastic body in full running condition, the plastic body being made from the clay model. 


entation to corporation officials and officials of the 
Divisions. 

The clay model still remains the basic medium of 
expression since it lends itself so readily to the model- 
ing of form and line as well as to detail changes before 
final acceptance. 

Formerly the approved clay model served as the 
master from which a combination wood-and-metal 
body was created with the aid of templates and pat- 
terns taken from the clay form. In the usual rush of 
pre-model work the wood body and its dummy chassis 
oft times had to serve as a show car. At best this was 
not very satisfactory since the wood model could not 
tolerate too much handling or opening and closing of 
doors. Moreover, the wood dummy was useful only 
for evaluating design and show purposes, and could 
not be shown in motion on the floor or on the road. 
Besides the obvious drawbacks of the wood structure, 
it is costly to make and requires considerable time in 
the making. 

Today the styling section prepares full-sized plaster 
molds directly from the clay model, and uses them as 
female molds for making the large Fiberglas panels 
from which the plastic body is integrated. Reinforced 
plastic bodies are fabricated in complete form together 
with inner panels and trim, front and rear end sheet 
metal, etc., and finished in specified colors. 

The plastic body has many important advantages. 
In the first place, it can be mounted on a chassis—the 
same as a production steel body—and the resulting car 
then can be used not only for show purposes and model 
photographs but for routine testing on the road and 
on the proving grounds. In fact, the plastic car looks 
so much like its steel counterpart that one must strike 
a panel to find the difference. 

Krom the standpoint of the styling section it has a 


Automotive Inpustries, May 1, 1954 


very noteworthy advantage. Modern styling is de- 
signed for motion. It was impossible to demonstrate 
motion with the former wood body. But the plastic 
job can be put in motion on the floor or on the road, 
thus making it possible to demonstrate it to corpora- 
tion executives. 

At Genera! Motors there is a natural team work be- 
tween Styling, the car divisions, and Fisher Body. Well 


integrated over the years, this partnership has been 
even better cemented with the advent of plastic body 
construction. 


Going back to the time the full-sized clay model has 
been approved by all concerned, Styling supplies full- 
sized drawings of body surfaces and details to Fisher 
Body engineering. 

It is noteworthy, too, that the plaster molds serve 
a multiple purpose. They are also employed for pro- 
ducing prototype panels by Fisher Body. These proto- 
types make it feasible to study the detail design of 
each panel, thus facilitate the development. of the most 
economical methods of fabrication—press die design, 
attachments, welding operations, fastening details, etc. 

Although the development of plastic bodies for car 
divisions has been discussed here, it should be noted 
that styling also follows the same procedure today in 
making plastic models of bodies, cabs, and front end 
sheet metal designs for trucks and buses as well. 

Styling has trained a large number of its men in the 
art of producing Fiberglas and other plastic parts by 
the latest techniques known to the art. It still remains 
a handicraft and still requires the laying-up of glass 
sheet impregnated with plastic compound to a specified 
thickness. With further experience it is anticipated 
that improved and simplified methods will be developed 
that will further reduce time and effort and cost. 





Automatic Scheduling of Parts for 


Overhead perspective of Jervis B. Webb power-and-free conveyor sys- 
tem. At the left is the storage bank ready for scheduling through the 
Detrex washing machine reaching into the background at the right. 


This is one of the carrier loading stations in the inspection area. Here 
the inspector loads individual trays, then transfers them onto the car- 
rier. Loaded carriers are elevated to the storage line directly overhead. 


By Joseph Geschelin 


UTOMATION, through the medium of 
A an intricate network of power- 
and-free conveyor systems, has 
been given fresh stimulus from the 
standpoint of management philosophy by 
an installation recently placed in opera- 
tion by the Saginaw Steering Gear Div., 
General Motors Corp. Designed coopera- 
tively and installed by Jervis B. Webb, 
this power-and-free system is one of the 
most distinctive features of SSG Plant 3, 
a new facility intended to further ex- 
pand the productive capacity of the Divi- 
sion, particularly with respect to the in- 
creasing demand for hydraulic power 
steering gear. 

Plant 3 has a floor space of about 
500,000 sq ft, and represents one of the 
latest examples of modern industrial 
plant design. At the present writing it 
is tooled for making a variety of parts 
produced by the Division. However, much 
of the floor space has been devoted to the 
power steering operation, the major ele- 
ments—-components and final assemblies 
of hydraulic pumps, components and as- 
semblies of valves—constituting the sub- 
ject of this survey article. 

The power-and-free conveyor system 
which will be described more in detail 
later, has been developed as the focal 
center for the manufacture of hydraulic 
pump assemblies. The many component 
parts produced in the machining area 
flow to the region near the assembly de- 
partment where they are subjected to 
final inspection and put through a Detrex 
washer. At this point the parts are 
segregated and similar parts loaded on 
the proper carriers, being placed in suit- 
able trays. As illustrated, these carriers 
are loaded at five drops. Then the car- 
riers are elevated to the conveyor level 
and automatically held on storage lines 
until ready for scheduling to assembly. 

The storage area is one of the new 
developments in the manifold role of 
automation since it serves to provide the 
bank of parts for daily production sched- 
ules and, in addition, provides a visual 





Power Steering 
Gears 


means of gaging the bank at any time. 
In general the arrangement serves to 
collect all component parts required for 
the assembly operation, provides control 
of banks at any given time, serves as a 
means of scheduling assembly operations. 
One additional management advantage 
has been gained in this process. It is the 
fact that automatic scheduling promotes 


Close-up near one of the stations along the assembly line, showing the 
drop which lowers loaded carriers to the assembly line. As indicated 
in the text, a large number of these “drops” feed the various sub-assem- 


a constant turnover of component parts, 
a matter of vital importance in holding 
cost levels. The point is that in conven- 
tional practice the parts from storage 
conveyors or other banks are subject to 
operator control and it is not uncommon 
for parts or sub-assemblies to remain in 
the bank for days or weeks, depending 
upon activity. With automatic schedul- 
ing, it is a matter of course that every 
carrier in the system is subject to con- 
trol, is fed into the system continuously, 
and is consumed as produced. 

As will be described later, each carrier 
in the storage area overhead is scheduled 
systematically to the assembly enclosure. 
As a carrier is fed into the power con- 
veyor line, its course takes it first 
through the big overhead-mounted De- 
trex washing machine and drier for a 
second thorough cleaning before assem- 
bly. It then continues through the sealed 
gallery connecting with the pressurized 
assembly department. Each carrier, as it 
is loaded, has the pre-select switch set by 
the operator and this switch setting es- 
tablishes the course and destination of 
the carrier. 

Within the pressurized assembly de- 
partment enclosure, the power-and-free 
distribution system moves in a pattern 
overhead first to a storage bank, then 
threading the assembly stations and test 
cells, and terminating at the transfer point to the final 
dress-up line. 

Pump assembly, as illustrated, is handled along a 
system of gravity wheel type conveyors, arranged in 
a skillfully designed series of stations to subdivide the 
detail operations and thus facilitate progress of the 
work. 

Starting with Station One on the pump assembly 
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bly stations in the pressurized assembly department. 


Here is a view of the large Ingersoll-Rand multiple-nut runner on the 


assembly line. 


line, each of the stations is served by an elevator drop 
from the overhead distribution conveyor. Each carrier 
assigned to a specific station is stopped as it ap- 
proaches the drop and waits until the operator has 
consumed the parts on a previous earrier and has 
released the empty for its return trip to the storage 
area. 

At Station One, the start of the assembly line, the 





initial parts are loaded into fixtures on alumi- 
num pallets, the pump assembly being built up 
progressively from this point on. 

As the pump assembly is completed, it is 
subjected to the first and most significant test 
procedure—air testing for possible leaks. This 
is done in special Moore machines, as _ illus- 
trated, fitted with Schrader air cylinders for 
clamping. The test is said to be the most sen- 
sitive known to the art, rejecting the assembly 
for even the most minute evidence of leaks. 

Accepted assemblies then are loaded into 
carriers and scheduled for the test cells. Car- 
riers enter the test cell by means of a drop, 
each assembly being tested for noise and flow 
characteristics. The latter is checked by means 
of a sensitive flowmeter while noise is checked 
by ear. 

Relief valves for the pump assembly also are 
assembled on one of the benches and tested 
for operating characteristics on a special test 
machine before being installed in a pump. 

One of the interesting features of tooling 
along the assembly line is a unique multiple 
nut runner, illustrated here. Made by Inger- 
soll-Rand, this pneumatic tool drives four fast- 
enings at a time. Distinctiveness of the tool 
comes from the fact that the fastenings are 
located in two different planes and require, in 
addition, from 25 to 30 lb in. torque. 

Valve body assemblies also are produced in 
this department. Quality control is paramount 
because of the extremely fine tolerances and 
clearances required for proper operating char- 
acteristics. For example, the valve spool is fitted in the 
valve body with a clearance of only 0.0004 in. The re 
quirement is so rigid that spools must be hand-fitted 
selectively to effect proper clearance. The same pro- 
cedure applies to the fitting of plungers. 

Valve assemblies require meticulous testing for 


Valve assemblies are being tested in this newly developed test 
machine designed by Greer Hydraulics. Noise is being checked 


electronically instead of by ear. 


noise and leakage. This was done initially in another 
bank of test cells. At the present time, however, SSG 
is experimenting with a new type of testing machine 


that promises to give better results with greater speed. 
The new machine, supplied by Greer Hydraulics, has 


a sensitive flowmeter to check for leakage. The major 
advance is that noise is checked 
electronically instead of relying 
upon the ear and judgment 
of the inspector. For this pur- 
pose, the machine has _ been 
fitted with an electronic noise 
comparator in which noise level 
is calibrated on a_ voltmeter 
scale, 

To use this device most effec- 
tively, master valve assemblies 
are prepared in advance, in- 
stalled in test cars, and are 
judged by the customer. The 
valves that have been approved 
by the customer——the car divi- 
sion, for example-—then become 
the master valves used in in- 


Perspective view of the final dress- 
up line for pump assembiles. 








Pump assemblies are air tested in this type of test machine, de- 


signed to detect even minute evidence of leaks. 


specting similar production valves. The machine cali- 
brates the noise level of the master and is thus able to 
make direct comparisons with production valves on the 
same scale during the test schedule. 

Returning to the pump assembly in the test booth, 
the accepted units are replaced on carriers and routed 
for the dress-up line where 
covers and other external parts 
are installed to complete the as- 
sembly. Upon completion of 
this operation the pumps are 
hooked onto a separate power 
conveyor line leading out of the 
pressurized enclosure to the 
paint operation. 

Painting is done automati- 
cally and without operator su- 
pervision in the special elec- 
trostatic equipment illustrated 
here. Booth is water-wash type. 


Pump assemblies are transported 
from the pressurized assembly de- 
pertment, carried through the GM 
electrostatic paint spray booth 
seen here. Two automatic spray 
guns handling this operation may 
be seen mounted on the tubular 
pedestals in center foreground. 


with a water back and full flow of water along 
the floor. Spraying is done automatically by 
means of two guns mounted near the entrance 
of the conveyor. Designed by the Process 
Development Division, GMC, this process is 
said to save about 24 the volume of paint, 
make it possible to use a lower priced paint, 
eliminate a number of operations required 
previously, and result in much greater produc- 
tivity. 

Painted pumps travel upwards and out of 
the syray booth, and enter a compact overhead 
loop of conveyor lines for drying. After com- 
pleting the drying cycle, the pumps proceed 
downward to floor level where the cover is 
marked for identification. Here, too, is a 
unique new development. SSG has finally come 
up with an automatically operated silk screen 
marking machine, replacing the former hand- 
operated device. 

Following are some of the details of the 
power-and-free conveyor system. It is a three- 
in. rail system composed of seven self-con- 
tained conveyor lines, interlocked with each 
other, and arranged into two separate systems 
from the standpoint of function. System One 
delivers parts from the inspectors to pre-wash 
storage, from storage it schedules the carriers 
to the final wash and storage in the assembly 
enclosure ahead of assembly, then from this 
storage area to the parts unloading stations 
or drops at the assembly stations. 

System Two delivers assembled pumps from 
the floor assembly conveyor to the test cells, 

then out of the test cells either to repair, if necessary, 
or to the final assembly and unloading station where 
the transfer is made to the paint conveyor. 
The conveyor system handles 120 test carriers, 15 
single basket carriers, 165 double basket carriers, 70 
(Turn to page 104, please) 
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Alcoa engineers have developed this set of curves to correlate test explosion pressures and compression 


ratios with the fatigue strength of aluminum alloy pistons. 


It is helpfal in predicting the service life of 


pistons from accelerated tests. 


ATE in 1953, an extensive symposium on the design, 
ae manufacture, and testing of aluminum pistons 
was conducted by the Cleveland Branch, Sales 
Development 
Attended by 
producers of automotive engines, this unique forum 
presented the findings of Alcoa over a 40-year period 
of development and production. 


Division, Co. of America. 


representing 


Aluminum 


engine designers major 


Out of the proceedings emerged the pattern of an 
“optimum” aluminum alloy piston for the considera- 
tion of engine designers as a future goal. 

The discussion that follows is based upon the recom- 
mendations of Alcoa engineers. It covers some of the 
basic factors of design that should aid in arriving at 
the best piston design for a particular engine. 

To partially overcome the ever-present problem of 
different expansion rates of aluminum and cast iron, 
a piston having a flexible skirt for conformability will 
be considered. For stability with respect to the rock- 
ing action of the piston in the cylinder bore, an over- 
all piston length of 110 per cent of the cylinder diam- 
eter is suggested. The portion of the piston above the 
piston pin centerline is subjected to compression loads 
and is termed the compression height. For a well-pro- 
portioned aluminum alloy piston, this height would be 
from 50 to 60 per cent of the diameter of the cylinder. 
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The skirt of the piston is below the piston ring 
grooves and includes the thrust faces which contact 
the cylinder walls. To avoid extremely high bearing 
pressures at the top of the skirt, a minimum of 25 per 
cent of the thrust face length should be above the 
piston pin centerline. 

Piston pin rigidity greatly influences the fatigue 
life of a piston. Newly designed high compression 
engines require a piston pin having a diameter of 
approximately 28 per cent of the cylinder bore. Suffi- 
cient rigidity must be designed into the pin to prevent 
excessive deflections that result in early piston fatigue 
failure. A chamfer can be cast or machined on the 
inner edges of the piston pin bores of the piston to 
provide better stress distribution in the bosses. The 
upper contours of the piston pin bosses are formed by 
radii offset 1/16 to 3/32 in. to reinforce this heavily 
loaded region. 

Ring land proportion is a most important considera- 
tion from the standpoint of heat flow and rigidity. The 
top land, from the head of the piston to the first com- 
pression ring groove, is made as wide as possible to 
provide a better path for heat flow from the head of 
the piston and to offer greater protection to the top 
piston ring from high flame temperatures. Wear of 
ring grooves and deformation caused by piston ring 
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inertia forces pounding the sides of the grooves 
epiini- - , : ai Modern piston design, according to Alcoa, requires attention 
can be associated with high ring groove tempera- to the proportions for length, compression height, and thrust 
tures and consequent reduction in the hardness faces as shown in this drawing. 
of the aluminum alloy. The remaining ring lands 
can be designed successively thinner than the top 
land because lower temperatures and pressures prevail. 
Diametral room temperature clearances for ring lands 
are set nominally at 0.008 in. per inch of piston diam- 
eter for the top land, and 0.006 in. per inch of diameter 
for all other lands, subject to modification by test. 
Incorporating a radius 
in each root corner of 
the ring grooves has 
proved to be a definite 
factor in improving the 
strength of ring lands. 
With the trend in 
modern engine design 
toward the use of two 
compression rings and 
one oil ring has come a 
reduction in ringbelt 
length. This has been 
accentuated by the use 
of narrow compression 
rings. The use of short 
ringbelt lengths in flat 
head pistons results in 
greater deflection of the 
head, causing increased 
skirt deformation and 
permanent change of 
thrust face contours. 
A rigid piston design 
can be obtained with a 
short ringbelt length if 
the head of the piston is 


; anal Alcoa optimum aluminum alloy piston design, showing general proportions with respect 

convex or dome-shaped. to cylinder bore diameter. Developed from ideal conditions, the piston has been modified 
y p 

This type of head con- by material, engine, and space limitations. 


tour increases the moment of inertia of the head struc- 
ture to resist deformation. The dome-shaped head of 
the piston should not project deeply into the combustion 
chamber as this will result in additionai heat flow from 
the combustion gases to the piston, causing higher 
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Clearance and thrust face area proportions for the skirt of 


cammed pistons. 
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This piston was oper- 
ated at desired load 
and speed conditions 
for 35 hours. The 
temperatures Indi- 


temperatures at the piston head than those which would normally be expected. pew d Ma ne! 
As a general design criterion, it is suggested that the piston head thickness be 


by translating hard- 


approximately 0.065 times the cylinder bore dimension. Generous fillets should be ness readings to 
provided at the junction of the head and ringbelt section to facilitate flow of heat mean opereting tem- 


to the lower piston rings and prevent restriction to flow at the top ring. In the 


peratures by refer- 
ence to a time-at- 


slotted type of flexible aluminum piston, the rib structure connecting the piston pin temperature versus 


bosses and the head of the piston must be de- 
signed to transmit the explosion load to the piston 
pin. Three ribs over each boss in a “V” arrange- 
ment are recommended. The outer ribs are spaced 
at approximately 20 deg to the center rib which 
is on the piston pin centerline. Flat faced ribs 
with rounded corners are specified for better 
distribution of stress in the ribs. 

Skirts of aluminum pistons are designed with 
a minimum thickness of 1/16 in. Skirt thickness 
may be increased for greater strength and rigid- 
ity and should be well blended into the piston pin 
bosses. 

To obtain greater piston skirt flexibility, hori- 
zontal or vertical slots in the skirts can be pro- 
vided. A horizontal slot or translot may be placed 
in one or both of the piston skirts below the 
bottom ring groove to induce flexibility and limit 
heat transfer from the head to the skirt. Slotting 
of the oil control ring groove is not recommended 
because of its effect upon the dimensional stabil- 
ity of the width of the groove when the piston is 
under high head loads. This type of translot will 
also interfere with the proper functioning of ring 
expanders if they are used. Stress concentrations 
at the ends of slots are avoided by terminating 
the slots in cored or drilled holes. 

Combinations of horizontal and vertical slots 
in the form of “U” or “T” slots have also been 
used. The length of these types of slots will 
have a definite effect upon elastic and permanent 
deflection of the thrust faces, thus will exert a 
major influence on thermal control character- 
istics. The use of vertical slots is usually limited 
to the thrust face of the piston which is under 
minimum side load. An unslotted skirt will better 
withstand the side load acting during the power 
stroke of the engine. 
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reduction In hardness 
correlation chart. 
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Here are the ring land proportions recommended by Alcoa. 


The dimensions of the piston skirt across the shoulders 
may be reduced or “dropped” by cam contour machining 
or grinding of the skirt. By altering the contour of the 
skirt in this manner, the thrust faces of the piston can 
be fitted with low clearance at room temperature while 
sufficient shoulder clearance will be present at operating 
temperature to prevent scoring. 

In reducing heat flow to the piston skirt, a horizontal 

(Turn to page 106, please) 
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AUTOMATION 


Dominates Thinking 


LTHOUGH automation was 
neither the theme nor 
the major topic of sched- 


uled discussion, the fact is that 

automation dominated the thinking of many partici- 
pants in the SAE National Production Meeting, held 
recently in Chicago. Moreover, full credit was given 
to Del Harder, Ford vice-president, for encouraging 
automation development and for coining a word that 
has become a part of our language in a short space 
of time. 

Following recent practice the meeting consisted of 
a Production Forum under the chairmanship of C. L. 
Hecker, The Oliver Corp., and E. O. Wirth, Bendix 
Products; and a day of technical papers. General 
chairman and spark plug of the meeting was R. C. 
Archer, vice-president, International Harvester Co. 

The basic concept of teamwork between engineer- 
ing and production was developed in excellent fashion 
by E. N. Cole and E. H. Kelley, Chevrolet Motor Div., 
probably representing one of the largest examples of 
group effort. It became clear that in Chevrolet it 
would be impossible to reach the goals of product qual- 
ity, consumer acceptance, and reasonable cost levels 
without this kind of teamwork. It was of interest to 
find that the connecting link between engineering and 
manufacturing is the production engineer. 

Each phase of the program is subject to round-table 
or committee action with management and manufac- 
turing in on the picture from the very inception of 
a program. Once the program has blanket approval, 
it goes through the engineering team, then is pre- 
sented to manufacturing by the resident engineers 
covering the various plants. This has particular sig- 
nificance to suppliers since they must be cognizant of 
the committee action behind the scenes, and should 
recognize the role of the production engineer—resi- 
dent engineer—in their dealings with Chevrolet. 

In fact Cole explained that one of the functions of 
the resident engineer is the approval of supplier's 
material, since the plant purchasing department of 
each outside plant is required to buy certain classes 
of parts for its own operation distinct from the buy- 
ing by central purchasing in Detroit. 

Lead time also was described by Cole. Usually, lead 
time for basic activities is worked back from the new 
model introduction date established by the manage- 
ment. Experimental design often starts 2%» to 3 years 
before the new model program. Styling begins its 
work at least 28 to 30 months in advance of announce- 
ment. Final approval for a new program cannot be 
secured earlier or later than 21 months before the 
start of production, in order to give management time 
to appraise competitive trends. 
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At SAE Production Meeting 


Ed Kelley presented the parallel picture of activity 
in the manufacturing establishment — liaison with 
engineering, appraisal of existing facilities, develop- 
ment of new tooling program, selection of new equip- 
ment, purchasing, as well as the other manifold activi- 
ties that must be coordinated to meet the new program. 

Perhaps the best view of teamwork was presented 
by Kelley in visualizing what happens when an engi- 
neering release finally hits the manufacturing depart- 
ment. It touches simultaneously on a team comprising 
the master mechanic, standards, purchasing, chemical 
and metallurgical, material control, quality control, 
traffic, personnel relations. There are others, of 
course, but these are the most important. 

Automation, covered in one of the eight panels ar- 
ranged for this meeting, attracted a major audience. 
Among its features was the showing of a Ford film 
covering highlights of Ford plant automation, many 
of which have been described at various times in 
studies published in AUTOMOTIVE INDUSTRIES in the 
past few years. 

The Delco-Remy paper by C. A. Nichols and W. A. 
Fletcher described the program of designing and 
building high speed inline assembly machines, either 
fully automatic or semi-automatic, as the case may 
be, as an example of the extension of the principle of 
automation to assembly operations. They have devel- 
oped to a high degree a more or less standard type of 
basic machine which can be adapted to most assembly 
jobs within their jurisdiction. 

Ralph Cross, a member of the automation panel, 
described some of the more recent developments in 
transfer equipment, noted that one of the present 
limitations on size and productivity is the estimate 
of down time for changing tools. 

That automation can be adapted on existing equip- 
ment was disclosed by J. Cunningham of Wilson Auto- 
mation, opening some avenues of advancement in older 
plants, parts plants, and even some job shops. Among 
such equipment. items are: milling machines; center- 
less grinders; drill presses; Lo-Swing lathes; tracer 
lathes such as made by New Britain, Monarch, and 
others; Bullards; Gisholt balancing machines; crank- 
shaft lathes, etc. 

Discussion of the Chevrolet presentation touched 
on the question whether the costly transfer machines 
imply some degree of freezing engineering design. 
Production people fee] that is true. But Ed Cole 
stated emphatically that progress cannot be held back, 

(Turn to page 122, please) 





Skinning the impurities 
from the as-cast titanium 
billets is a difficult but es- 
sential job. This machine 
handles 16 to 18 in. diam. 
billets. At three rpm, cut- 
ting speed is about 10 fpm 
and feeds from 0.019 to 
0.079 ipr and up to 1'/2 In. 
depth of cut are used. Both 
hss and carbide tool bits 
are used depending on the 
material. 


HE Machinability Report on Titanium, di- 
[rect and published by Curtiss-Wright 

Corp. in cooperation with the U. S. Air 
Force, has just been released. This article, based 
on extracts from the report, deals with milling, 
turning, drilling, tapping, routing, hacksawing, 
grinding, abrasive cutting, and special cooling 
techniques employed in the machining of titani- 
um alloys. 

Test work for this third volume in the series 
of Machinability Reports was performed by Met- 
cut Research Associates. Production recommen- 
dations contained in the study were made with 
the cooperation of the following firms: Allison 

Setup for high pressure jet in turning titanium. 





High-speed Steel Cast Alloy Carbide 


Material 
Brinell hardness Speed,fpm Feed, ipt Speed, fpm Feed, int | Speed, fpm| Feed, ipt TABLE | 


| Suggested speeds 
Ti-75A, 170 90-110  .003-.006 120-140 |. -003 | 160-190 |. , and feeds when mill- 
RS-120, 302 60 89 -003--.006 90-110 |. -008 | 120-140. . ing titanium alloys. 
RC-130B, 311 50-70 .003- .006 80-100. .008 | 100-120 . ; 
Ti-140A, 321 50 70 -003- .006 60-80 ; -008 80-100 
Ti-150A, 341 50.70 .003--.006 60-80 : -008 90-110 
MST 3A1-5Cr, 363 50-70 ‘ ; 80-100 
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Profiling is represented by 
this operation on a B-36 jet 
pod rear spar terminal fit- 
ting. The 0.375 in. RS-120 
alloy titanium plate is be- 
ing profiled at 35 fpm with 
a hss end mill at four ipm 
table feed. 


Co., Armstrong-Blum Mfg. Co., Battelle Memo- 
rial Institute, Behr-Manning Corp., Besley- 
Welles Corp., Brush Laboratories Co., Campbell 
Div. of American Chain and Cable Co., Carboloy 
Dept. of GE, Carborundum Co., Cincinnati Mill- 
ing Machine Co., Consolidated Vultee Aircraft 
Corp., E. I. du Pont de Nemours Co., Ex-Cell-O 
Corp., General Electric Co., Kennametal Inc., 
Liquid Carbonic Corp., Mallory-Sharon Titanium 
Corp., Minnesota Mining and Mfg. Co., Inc., 
North American Aviation Inc., Norton Co., Pure 
Carbonic Co., Republic Steel Corp., Rem-Cru 
Titanium Inc., Ryan Aeronautical Co., Streck’s 
Inc., Thompson Products Inc., Titanium Metals 
Corp., and Westinghouse Electric Corp. Extracts 
from the third report follow. 


Major Machining Difficulties 

The major reasons for difficulty in machining 
titanium are: a surface action with common tool 
materials resulting in unusual abrasiveness and 
a tendency to gall and smear; high temperature 
at the tool point which may be a cause and result 
of the surface action; an unusually low tool-chip 
contact area leading to high pressures at the tool 
tip; and titanium’s low thermal conductivity 
combined with the small contact area as con- 
tributing causes to the high tool-tip temperature. 


Special Cooling Techniques 
In any machining operation where cutting 
speed is upwards of 50 fpm, it is extremely diffi- 
cult to get a cutting fluid really close to the work- 
tool interface. A possible solution of this prob- 
lem is the use of a high-pressure pump and small 
nozzles. With the nozzles carefully aimed at the 
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Effect of point angle and feed on drill life. 


flank clearances and possibly at the spot where the chip 
curls away from the tool face, the high pressure can get 
the cutting fluid fairly close to the area of work-tool 
contact. 

The unit tested, under the trade name Hi-Jet, works 
on the principle that the oil mist from the jets, upon 
striking the hot surfaces, partially or completely vapor- 
izes; and is therefore able to penetrate surface irregu 
larities between chip and tool and form a fluid film at the 
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TABLE 2 


Properties, compositions and heat treatments of the actual titanium alloys used in the machining tests. 


interface. An overhead (low-pressure) oil curtain is 
also provided to catch the stream of oil when the tool 
is backed off and to smother the smoke and vapor gen- 
erated in cutting. 

The nozzle orifices are about 0.010 in. in diameter. 
The oil pressure is 500 psi and the flow about 14 gpm. 
Flow from the curtain is about 12 gpm, low pressure 

In order to learn how to set up and use the unit as 
intended, and to check its performance against exist- 
ing data, AISI 4140 steel in the spheroidized condition 
was first used. It was found immediately that adjust- 
ment of the jets is extremely critical. The jets must 
be aimed exactly at the cutting edge and must provide 
coverage sufficient to wet the cutting edge along the 
entire depth of cut. Original tests were made at 0.062 
in. depth of cut. This was later reduced to 0.050 in. 
as it was felt that the two jets did not give sufficient 


60 


coverage considering the greater depth of cut. 

Soluble oil applied conventionally (flood) and the 
overhead curtain alone proved to give virtually iden- 
tical results. Addition of the jets afforded a consider- 
able gain in tool life for constant cutting speed. In 
terms of faster production rate without sacrifice in 
tool life, cutting speed could be increased from 150 to 
200 fpm. These gains were encouraging despite the 
mechanical troubles and critical nature of the setup. 
It is expected that further refinements plus experi- 
ence in working with this new approach to the use of 
coolants will lead to still greater gains. 

When liquid CO, was studied as a coolant, a 150-lb 
converter was used as the source of the liquid. It was 
supplied through a spray nozzle having a 0.016 in. 
diameter orifice. The liquid CO, was applied to the 
tool in three ways in different tests. The first method 
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Was to direct the jet at the clearance flank beneath the 
cutting edge. The second test was made applying the 
jet on the tool face; finally, jets were simultaneously 
applied above and beneath. After several experiments, 
the first and third methods were dropped—applying 
the gas beneath was distinctly inferior and no advan- 
tage in using two jets was found. 

Feed runs at 180 fpm with a K6 carbide tool on 
MST 3A1-5Cr indicated a very promising gain in 
using CO, over dry cutting. (Use of coolants with 
carbide tools does not increase tool life a whole lot and 
most of these carbide tests have been run dry.) At a 
feed per revolution of 0.008 in. it was possible to cut 
almost six cu in. in about 64% min for the usual 0.015 
in. wearland. This is almost three times the produc- 
tion obtainable dry. But liquid CO, was being con- 
sumed at the rate of about 60¢ per hour, a consider- 
able cost factor. 

With a Stellite 98M2 tool at 50 fpm (less than 1% 
the former speed) it was possible to cut four cu in. 
in about eight min at 0.015 in. feed. 

High-speed steel tools (18-4-1) were used on Ti- 
150A at 0.002 and 0.009 ipr feeds and speeds ranging 
from 30 to 120 fpm. Here liquid CO, fell about mid- 
way between dry machining and machining with a 
conventional chemical coolant in its ability to prolong 
tool life. Liquid CO, apparently has little if any effect 
on surface finish, either harmful or helpful. 


Turning 


Machinability of titanium alloys in turning opera- 
tions is fairly well established. With a “straight’’ 
tungsten carbide tool, one hour tool life can be ob- 
tained at around 150 fpm (and 0.010 ipr feed) with 
most of the high-strength alloys. Equivalent speed 
using a high-speed steel tool is about 40 fpm. The 
commercially-pure titanium can be machined with car- 
bides at around 300 fpm and with hss at about 150 
fpm. These values refer to the turning of a “clean” 
bar. Skin cuts on rough billets may be extremely diffi- 
cult. Some of the forging skins may even give trouble 
depending on the degree of contamination. 

Speeds and feeds: Commercially-pure titanium can 
be turned at 150-170 fpm with hss tools, 170-200 fpm 
with cast-alloy tools and 300-320 fpm with carbide 
tools. The high-strength alloys at 275-350 Bhn. can 
be turned at speeds between 30 and 60 fpm with hss, 
50-80 with cast alloys and 120-160 fpm with carbides. 
High-carbon materials may require much slower 
speeds. Feeds should be 0.004-0.007 ipr with hss, 
0.005-0.010 with cast alloys and 0.008-0.015 with car- 
bide. 

Tool materials and angles: Of the high-speed steels, 
the cobalt types are preferred. Cast alloy tools are 
satisfactory and carbides of the standard designa- 
tions C-1 through C-4 should be used. Rake angles 
from six deg positive to seven deg negative are satis- 
factory with carbides; five deg positive is successful 
with cast alloy and hss tools. Others: side cutting edge 
angle, 15 deg; relief, six deg. 


Sharpness of tool is particularly important. The 
presence of a wearland on the flank increases the 
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tendency to chip welding and accelerates too: wear. 

Cutting fluids: Cooling capacity is more important 
than lubricating qualities. The water-base soluble oils 
and chemical types are usually satisfactory. 

Conditions of set-wp: Rigidity is important. Tool 
deflection results in increased smearing on the flank. 
Live centers should be used to avoid seizure of the 
workpiece. 


Milling 

Prevention of cutter chipping and breakage is the 
chief problem in milling. The short, individual chips 
characteristic of milling do not fall off but remain 
“welded” to each tooth as it emerges from the cut 
On the next revolution this chip has to be struck off 
Often the bond is so strong that the tooth is chipped 
upon impact. The best solution is to place the work in 
such a way that the cutter teeth finish their cuts in a 
direction par#flel with the feed. Maximum “bite” is 
thus taken at the start of the cut and the “welded-on”’ 
section is only a sliver. In slab milling this means a 
climb cut. In face milling it means lining up the edge 
of the work with the emerging side of the cutter 
periphery, a climb cut also. 

Recommendations. 1. Either carbide or cast alloy 
tools may be used. Economics will dictate the choice 
High-speed steel cutters do not give good tool life and 
unless they can be resharpened and repaired readily, 
they are likely to prove uneconomical. 

2. Of all the tool angles, relief is probably the most 
critical. Less than 10 deg relief leads to excessive 
smearing along the flank; much more than 15 deg 
weakens the tool and encourages chipping of the edge. 

3. Rakes are not critical. Zero axial and radia! 
rakes are satisfactory with Stellite; zero axial and 
as much as 10 deg negative radial rake are about 
right for carbide. 

4. A 30 deg-60 deg corner angle or a large nose 
radius is advantageous as it gives a thinner chip for 
a given feed and thereby minimizes chipping. It also 
utilizes a longer cutting edge at a given depth of cut, 
distributing the force over a greater area. This gives 
less unit pressure and helps dissipate the heat of 
cutting. 

5. Heavy feeds appear to yield greater production 
volume per tool grind, but tool breakage is more fre- 
quent. A feed of 0.003 to 0.008 ipt is about the logical 
compromise. 

6. Cutting speed (on the titanium alloys) with car- 
bide cutters can be as high as 100 fpm; higher at 
lighter feeds. About 50 fpm is reasonable with cast 
alloy tools. 

7. Perhaps the most important factor to consider in 
milling titanium is to plan the cut so the teeth emerge 
tangentially. In slab or peripheral milling this means 
a ciimb cut with the feed in the same direction as the 
cutting teeth. In face milling, it means positioning the 
cutter axis so that the teeth will emerge from the cut 
on a line parallel with the direction of feed. This pro- 
cedure has proved to give the best result and the rea- 
soning is that it’s better to have the welded-on chip 
as thin as possible in order to minimize its effect when 

(Turn to page 100, please) 





By H. H. Roberts 


NE of the high spots of the 18th annual West- 
inghouse Machine Tool Electrification Forum at Buf- 
falo, N. Y., last month, was the panel on machine tools 
in the automobile industry. Four automotive repre- 
sentatives interpreted their future needs on auto- 
matic machine tool production lines, followed by four 
machine tool builders who discussed th® problems in- 
volved in meeting these needs. 

Speaking before the 450 persons who attended this 
year’s Forum, Tell Berna, general manager of the 
National Machine Tool Builders’ Association, told 
how buyers of machine tools must be sold on new and 
better equipment. During his talk, Mr. Berna cau- 
tioned makers of machine tools concerning radiation 
requirements of equipment for the Department of 
Defense. All machines for this Department must be 
shielded against radiation interference, and in the 
case of equipment for the Navy evidence must be sub 
mitted that the work has been done and tested. 

In defining the automobile builder’s needs in high 
production machines, R. W. Kowitz of the Ford Moto: 
Co. said that if the machine tool user is to realize the 
full potential of high production equipment, one im 
portant factor which must be kept in mind is re- 
liability. Taking as an example a transfer type ma 
chine which may cost as much as $150,000, he said 
that should a single control device fail the entire ma- 
chine stops and production ceases to flow. Thus, an 
item costing between $10 and $30 is responsible for 
losses amounting to thousands of dollars resulting 
from interrupted production, and possible damage to 
components of the machine. Since control devices are 
s0 important to the function of automatic and trans- 
fer type equipment, users are constantly searching for 
controls of the highest quality. Large equipment, in- 
volving high capital investments, must be assured 
against failures traceable to seemingly trivial causes. 

According to W. B. Shimer, master mechanic at the 
De Soto Division of Chrysler Corp., straight-line 
transfers are the most satisfactory form of machining 
automation, and are the simplest to integrate into an 
overall scheme. For parts requiring more than one 
transfer machine, it is only necessary to extend the 
transfer bar at exit and entry ends of adjoining ma- 
chines. For flexibility, each unit in the transfer ma 
chine can be operated independently by selection of 
controls. This aids quick checking and tool setting. 
Individual controls also serve as a safety factor in 
case of breakdown. Productivity of transfer lines is 
maintained at maximum by a bank of parts between 
each transfer machine. These banks are used to keep 
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Machine Tool Engineers 


HOW FAR 
WILL AUTOMATION GO? 


. Machine units will tend to become smaller and 
be connected by automation. 


. Means will be provided for stock piling between 
machine units or detouring parts through parallel 
machine units. 

3. More safety controls will be used. 

. Machine operators will be patrol men. Instead 
of moving parts from one machine to another, 
they will patrol the production line watching for 
signs of impending trouble. These men must be 
more capable men than the old style machine 
operators. 

5. Maintenance will probably not be greatly in- 
creased. 

. Inspection will be a serious problem. Automatic 
inspection will be used for the following: depth 
of holes, size of holes, location of holes, oil leaks. 

. Machines will automatically eject defective parts. 

. Machines will be lubricated automatically. 

9. Machines will have many safety control features 
to protect themselves and to tell the operator 
what to do if trouble occurs. 

. Machines will have meters to tell the machine 
operator when to change tools. 


By E. E. Opel, 


National Automatic Tool Co 


machines running while one is stopped for service, 
such as tool change or repair. Tool changes are fur- 
ther simplified by pre-set tools which are set in quick- 
change chucks by groups for each machining unit. 
Tool presetting is done during the machine’s opera- 
tion. The tool setter need only stop the machine and 
replace a given unit’s worn tools, without adjustment 
of machine head stops. 

Harold Hardenbrook, general works manager of 
Buick Motor Div., General Motors Corp., said that the 
trend today is to apply automation to everything pos- 
sible so the problem is going to become bigger in scope 
and undoubtedly more difficult as work cycles are 
added. We are a long way off from having licked the 
problems of today, he said, and before we apply much 
more automation, we should take steps to make bet- 
ter what we already have in operation. Reliability is 
perhaps the most universal demand made of automa- 
tion schemes. Eventually, machine tools that are 
virtually free of breakdowns will have to be built. To 
date, reliability in the strict sense has not been ob- 
tained in machine tools. 

All possible steps should be taken then to prolong 
the life of machine tools and auxiliary components. 
One of the components most subject to excessive main- 
tenance is the control panel. When we speak of a ma- 
chine control panel, we must think of this unit as the 
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Analyze Future Automation Needs 


heart and nerve center of the particular machine. 

A great deal of care must be given to the location 
of this control panel so that it will be protected from 
dirt, chips, coolants, and oil thrown off by the ma- 
chines. It must also be protected from factory trucks 
and misplaced parts. The control panel must be 
readily accessible at all times and mounted so that 
the maintenance man will be able to have an unob- 
structed view of the machine when working on the 
panel. This is important because it may be neces- 
sary to put the machine or parts of the machine 
through a cycle of manual operation of contactors or 
other controls and he must be able to watch the ma- 


RECOMMENDATIONS 
FOR CONTROL PANELS 
IN AUTOMATIC MACHINES 


. All possible control equipment for each head be 
mounted together as for a single unit panel. 

2. When sectionalizing disconnect switches are used, 
they should be located behind the panel door for 
the control affected. 

- On multi-door panels, no control apparatus 
should be mounted behind door frames or gut- 
ters where removal or service is difficult. 

. Interlocks with doors and disconnect switches 
should be so arranged that switch must be open 
to open door, but that the open door can be 
latched closed when disconnect switch is closed. 

- Mount terminal strips in vertical plane at side 
of its respective panel section, instead of mount- 
ing horizontally below the wearing parts to avoid 
dirt dropping from moving and wearing parts. 

. Provide a ground detector relay with the coil con- 
nected in series with the grounded side of the 
control] transformer and the N.C. contacts of the 
relay opening the ungrounded side of the con- 
trol circuit should a ground occur. 

- Nothing smaller than size “O” relays be used. 

. Lighting be installed inside of panel enclosure 
for night maintenance work. 

. Provide over-current protection for conductors 
to solenoids (such as brakes, valves, etc.). 

. All control equipment should be spaced so that 
there will be room and clearance for mounting 
the next size larger control device. 


By Harold Hardenbrook, 
Buick Motor Div., General Motors Corp 


chine’s movements or other repairmen assisting him 

In general, at Buick it has been found that overhead 
platforms have proved to be the best method of mount- 
ing from the standpoint of space availability, possible 
damage, and physical relation to the machine, accord- 
ing to Mr. Hardenbrook. 
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G. P. Krieg, master mechanic at Packard Motor 
Car Co., stated that, in his opinion, the machine tool 
builder’s responsibility is to provide the basic mech- 
anism for loading, positioning, and unloading the 
parts; automatic gaging, where required, and a 
method of control which will automatically signal and 
shut down the operation when out of tolerance. This 
should be provided as a package unit; and the units 
should be arranged to provide easy accessibility for 
repair, tool changes and positive control at any point 

By gaging, we do not necessarily mean “inspect,” 
he continued. For example, we are thinking in the 
terms of an operation which will gage or probe a 
drilled hole before reaming or tapping, and eliminate 
the possibility of jamming or tool breakage in these 
operations. A certain amount of inspection should 
be built into the machine on jobs having tolerances 
difficult to hold. The piston pin hole in the piston is 
a good example. In this case, we need a machine 
which is fully automatic in its cycle, observed by a 
job setter or a utility man. This machine should have 
an inspection unit to control bore sizes which would 
signal and shut down if dimensions were out of con- 
tro] to eliminate the possibility of a large amount of 
scrap being made before it is caught by inspection. 
Operations with greater tolerances would be checked 
by quality control methods at various stations. In a 
production lineup, where competitive machines are 
used in a line, or side by side, the machine tool build- 
ers should work with each other to provide a group of 
machines designed and built to hook up at their re- 
spective stations as a complete unit. Where possible, 
they should decide among themselves upon a correct 
method of handling between their respective machines 
to provide us with automatic units which remove parts 
from the unload stations in a certain position, trans- 
fer, and load them into the loading station of the next 
machine. 

R. N. Johnson, sales manager, electrical division of 
W. F. & John Barnes Co., in discussing the problems 
involved in meeting the automobile makers require- 
ments said that if the production plant of tomorrow 
is to be completely automatic, the development of the 
machinery that goes into that plant will of necessity 
be designed with maintenance as a predominant fac- 
tor in that design. If this is not done, the unskilled 
or semi-skilled personnel freed by the automation 
equipment will have to be replaced by an equal num- 
ber of highly trained service technicians. To reduce 
the technical knowledge necessary for service person- 
nel, the conventional magnetically operated com- 
ponents should continue to be used wherever their use 
is still feasible. To make their controls design engi- 
neers conscious of the need for consideration of main- 

(Turn to page 80, please) 





Lohner 37-passenger “one-and-a-half” bus on a Sauer chassis. 


VIENNA, AUSTRIA 


HE Vienna _ Interna- 
tional Motor Show, held 
last March for the first 
time since 1950, coincided 
with the substantial re- 
laxation of Austria’s im- 
ports. This has followed 
from the country’s im- 
proved external payments 
position and the strength- 
ening of its currency. As 
a result, there were 50 
makes of passenger cars on show from eight countries. 

Britain led with 16 makes, followed by the U. S. 
with 14, and nine from Germany. Austria imported 
#945 cars last year, with Germany accounting for 
nearly half, and Italian Fiats assembled locally by 
Steyr for a quarter of the total. Only 300-odd Amer- 
ican cars were purchased. Although the demand is 
great in Austria, buying power is not high, and the 
combination of import duty, tax and dealer’s margin 
more than doubles the landed price. 

While there were few new automobiles not also 
exhibited at the Geneva Salon which ran concurrently, 
the Vienna Show gave an opportunity to see recent 
developments in Austrian commercial vehicles, coach- 
work for both buses and sports cars, and tractors. 
Austrian coachbuilding is given a considerable impetus 
by the importance of the tourist trade, and has be- 
come a significant industry in its own right 

Grif & Stift displayed a new rear-engined 38-42 
passenger luxury coach featuring integral body and 
frame construction. The engine, combined with gear- 
box and differential, is three-point mounted on a tri- 
angular aluminum sub-frame. This in turn is bolted 


ol 


Luggage is carried below rear passenger compartment. 


New Commercial Vehicles 
At Vienna Motor Show 


to the body with rubber suspension lugs. The entire 
assembly can be readily withdrawn through the rear 
doors. Power unit is the standard two-stroke V-6 
Diesel rated at 180 hp at 2000 rpm. 

The underfloor section of the body between the axles 
is divided into three full-width luggage compartments. 
These are accessible from either side through external 
doors. Large side windows are supplemented by the 
roof built entirely of clear plastic. 

Another new Graf & Stift vehicle is a six-ton dump 
truck fitted with the same 180 hp Diesel. 

Saurer showed a new side-engined city transport 
bus handling 70 seated and standing passengers. Its 
six-cyl, 130 hp Diesel is mounted on the left side of 
the body in an insulated compartment just forward 
of the rear axle. Good accessibility to the engine is 
provided by a pair of doors in the lower body panel. 
Steyr exhibits of buses and trucks comprised its stand- 
ard range of vehicles all powered with 324 cu in. four- 
cyl Diesels developing 90 hp at 2300 rpm. Lohner, one 
of Austria’s leading coachbuilders, displayed several 
custom-built bodies on Steyr, Saurer and other bus 


chassis. 
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Snow bus built by Lohner on a 
Motormuli M-80 crawler chas- 
sis is shown at the right. 


A small rear - engined 
oneton panel truck built 
by Palten - Stahlindustrie 
was of unusual construc- 
tion. The full-width chassis 
of box-section steel mem- 
bers is carried at just 
above axle height. This 
provides a low, uninter 
rupted floor area of 66 in. 
by 104 in. between the two 
axles. A forward extension 
of the chassis between the 
wheels supports the steer- 


ing column and controls and a raised sheet steel section forming the fenders 
and cab seat. Front wheels have independent suspension with a single trans- 
verse semi-elliptical spring. 


The engine is mounted on a similar chassis extension at the rear, with inde- 
pendent suspension of the drive wheel half-axles by coil springs. Power unit 
is a Warchalowski two-cyl four-stroke aircooled Diesel of. 621% cu in. piston 
displacement rated at 20 hp at 3300 rpm. The body shown at Vienna was a 


delivery van with broad side doors, but it was stated that a flat-bed truck and 
small bus are also made. 

While Austria produces no passenger cars other than Steyr-assembled Fiats, 
several small firms 
were showing local- 
ly-built sports bod- 
ies on imported 
chassis. One of 
these, intended for 
export to America, 
was a light alloy 
two- passenger con- 
vertible built by G. 
& H. Perl on a Brit- 
ish MG Midget 
chassis. 

Another Austrian 
sports car, the Den- 
zel 1300, is built 
around a Volks- 
wayven engine and 
suspension units 
Simple lines again 


Two-stroke, V-6 Diesel 

for the rear-engined 

Gréf & Stift bus is 

mounted on a triangu- 

lar aluminum sub 
frame. 
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characterize the design, and the 
body is lower and shorter but 
wider than the original Ger- 
man. Wheelbase has been short- 
ened and tread extended accord- 
ingly. Power of the rear-mount- 
ed engine has been raised to 48 
hp at 4800 rpm by increasing 
the bore to 3.14 in., and by fit- 
ting special cylinder heads. These 
have individual twin-throat car- 
buretors, larger valves, and pro- 
vides a compression ratio of 7 
to 1. Total weight is reduced to 
1300 Ib by using light alloy for 
the body, wheels and oversize 
brake drums. 

One imported custom - built 
sports hardtop at Vienna was a 
Singer Roadster chassis with a 
Ghia - Aigle body designed by 
Michelotti. While Steyr assem- 
bles the standard range of Fiat 
cars, one innovation is the use 
of a Steyr engine in the Fiat 1900, providing slightly 
more power. 

Among the tractor exhibits, Austria’s only manu- 
facturer of crawlers, Hacker & Co., displayed the new 
Motormuli M-100. Powered with a 125 hp Graf & 
Stift four-cyl, two-stroke Diesel. This has a five-ton 
direct load capacity, or 15 tons with a semi-trailer. 
Driver’s position is forward next to the engine, leav- 
ing a large clear platform at the rear. Front-sprocket 
drive simplifies construction and minimizes the possi- 
bility of sprocket damage by rocks. 


Normag 28hp tractor equipped with half tracks of unique design. 


The Motormuli originated as a gun carrier during 
the 1930’s and was adopted by the Germans for mili- 
tary transport during the war. The redesign and devel- 
opment of the machine after the war for logging, agri- 
culture and construction work was carried on with the 
help of Marshall Aid. One current application of the 
smaller model M-80 is a snow bus with a special body 
built by Lohner. 

Steyr has filled the gap in its range of wheeled 
tractors with a 45 bhp machine designated as Model 
185. Its three-cyl, four-stroke Diesel engine is simila 

in construction to the 
two- and four-cyl units 
found in other Steyr 
machines. There is a 
four-speed gearbox, rear 
pto and belt pulley, and 
hydraulic linkage. 

The motor show was 
combined with the Vi- 
enna Trade Fair, where 
particular emphasis was 
placed on farm machin- 
ery. West Germany ex- 
hibited unusual tractors. 
Normag was offering a 
half-track version of its 
28 bhp four-wheel trac- 
tor. The triangular trac- 
tion assembly consists of 
a sprocket on the drive 
2xle with a pair of wide- 
ly-spaced bogies beneath 
Carrying the track. 
Power is from a two- 


Palten one-ton truck chassis which features full forward control and a rear-mounted, air- cyl, four-stroke Diesel. 


cooled Diesel. Delivery van body is shown at the rear. 


(Turn to p. 122) 
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Fig. 1—-Closeup showing operator applying Cellusuede flock to adhesive surface 


F. many years in the auto- 


mobile industry, the application 
of a flocked finish has been com- 
monly employed to dampen vi- 
bration and enhance the general 
interior appearance of glove and 
trunk compartments in passen- 
ger cars. Another automotive 
use for flock is in coating seat 
springs. 

Notwithstanding the general 
acceptance of flock, automotive 
applications have, at times, pre- 
sented problems from the stand- 
point of plant operation and 
production requirements. In the 
past, production methods em- 
ployed for applying the neces- 
sary adhesive and the flock to 
the automobile parts have re- 


of Packard trunk. Feeder unit and discharge blower are automatically controlled sembled spray painting tech- 


by push-button attached to the flexible rubber discharge tubing. 


Fig. 2—Overall view of flock application equipment showing hop- 

per feed gear with safety guard removed. Low pressure discharge 

fan is mounted below. Upper right shows fabric filter bag attached 

to eight in. diameter exhaust pipe. Vacuum line can be connected, 
if desired, to reciaim surplus flock. 
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niques. This type of equipment. 


Improved Equipment 


Reduces Cost 
of 


Flock Application 


generally used for mass production applica- 
tions, was found to have certain disadvantages. 

First, with a production conveyor line setup, 
proper provisions were not generally taken to 
confine the flock, and because high air pressure 
was used, air-borne flock interfered with oper- 
ating and working conditions within a plant. 
Secondly, lack of proper equipment frequently 
resulted in considerable waste of flock, and for 
certain applications, the cost of proper plant 
equipment was a discouraging factor. 

It is therefore significant to note that better 
application methods and the development of 
simplified equipment have now substantially 
reduced costs and operational problems. For 
example, these new techniques have effected a 

(Turn to page 109, please) 





S.... examples of advanced automation 


developed in connection with the tooling of 
the new overhead valve Ford V-8 engine, as 
wel] as some details of cylinder block and 
cylinder head machining were recorded in 
AUTOMOTIVE INDUSTRIES, March 1, 1954. It 
is the purpose of the present article to touch 
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The Snyder transfer 
machine for crankshaft 
oll hole drilling Is fed 
by automation dijrect- 
ly out of the LeBlond 
lathe seen here. The 
automation of the Le- 
Blond loads directly 
onto the Wilson trans- 
fer mechanism seen In 
the foreground, the 
latter then feeding the 
Snyder machine auto- 
matically. 


Automation Applied To 


on the automation of engine assembly as well as some dis- 
tinctive automation in the crankshaft department. 

As outlined in Part 1 (see reference above) when the 
cylinder block has been accepted by inspection, it is hooked 
onto a monorail that transports it to the beginning of engine 
assembly on the floor above. As this monorail emerges on 
the second floor, the blocks are picked off and transferred to 
sub-assembly conveyors. There are two slat type conveyor 
lines for this purpose, permitting the building up of a sub- 
assembly so as to facilitate operations on the final assembly 
line. A monorail feeder conveyor travels between the two slat 
conveyors, carrying the gamut of small parts that are re- 
quired for the operation. 

A noteworthy feature of engine assembly is the develop- 
ment of an extensive power-and-free conveyor system installed 
by Mechanical Handling Systems. This example of advanced 
automation starts directly at the terminal end of the slat 
conveyor lines. The block is attached to a large carrier, as 
illustrated, proceeding from this point through the various 
stages of final assembly, through paint booths, dress-up line, 
block testing, and to shipping without leaving the carrier 
until the engine is transferred to the shipping rack. 

After leaving the sub-assembly line, the power-and-free 
conveyor becomes the assembly line in fact since all opera- 
tions are performed while the block is suspended on the 
carrier. The latter, of course, is of trunnion type, permitting 
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Typical section of Me- 
chanical Handling Sys- 
tems power-and-free 
conveyor system for 
engine assembly. This 
view is taken In the 
dress-up department. 
Once the machined 
cylinder block has 
been attached to the 
massive carrier at the 
start of assembly op- 
erations, the engine Is 
progressively ballf ap 
and remains on the 
same carrier until it 
reaches the shipping 
department. 


Engine Assembly Operations 


the operators to swing the block into every conceiv- 
able position to facilitate the installation of parts. 

First operation at final assembly is the gaging of 
cylinder bores. Each bore is gaged by means of a 
Moore air gage and the size code—No. 1 to 8 inclusive 

is stamped at each bore. This facilitates the selec- 
tion of the corresponding piston and connecting rod 
assemblies which flow into the department on a feeder 
conveyor. 

The conveyor runs power-free through the assembly 
line, switches automatically to power at various points 
such as when feeding into the block test, and out of 
the block test to the shipping dock. 

As most of the assembly operations are completed, 
the conveyor switches to power operation while tra- 
versing the Mahon paint spray booths. It arches up- 
ward from the paint spray to traverse a ceiling- 
mounted drying oven, then continues to the dress-up 
line where it again switches to power-free while dress- 
up equipment is installed. 

Since numerous small details usuatly require repair 
operations on certain engines undergoing final assem- 
bly, several loops will be found here and there for 
switching engines off the main assembly conveyor. 
They are returned to the main conveyor line just as 
soon as repairs or adjustments have been completed. 
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By 
Joseph 
Geschelin 


This procedure permits an uninterrupted flow of work 
on the main assembly line. 

Eventually the engines are ready for transport to 
the “hot” test. The conveyor switches to power-on, 
carries the engines around the outer side of each of 
three banks of automatic cycle test blocks, containing 
42 test stands for each bank. The conveyor system is 
controlled electronically in such fashion that each 
carrier automatically seeks a test stand which is ready 
to receive a fresh engine. At this point the operator 
will switch the carrier onto the power-free rail of the 
test block where it will remain until the 20-minute test 
cycle has been completed. 

Following block test, engines take one of two courses. 
If engines require further adjustment or repairs 
which means a return trip to the test block later 
they are scheduled to switch off the conveyor line lead- 
ing out of the “hot” area. Such engines then go to the 
power-free loop and later are routed to the power line 
that feeds the test blocks. Engines that are accepted 
in the “hot” test, on the other hand, are hooked into 
the power conveyor line that leads directly to the ship- 
ping dock on the first floor. This section of the con 
veyor system will be found threading the center aisle 
of each of the three double rows of test stands. 

The arrangement for shipping engines is quite 
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unique—and is a “first” of interesting 
proportions. The power-and-free conveyor 
system transports engines to the lower 
floor, moving progressively at ceiling 
height to each of five elevators installed 
in the shipping area. As a carrier ap- 
proaches an elevator, it is stopped by a 
trip mechanism and remains stationary 
until the operator is ready to accept it. 
He then pulls a switch cord; whereupon 
the carrier moves into the elevator en- 
closure, discharges the engine onto the 
platform, and continues on its return trip 
to pick up a block at the slat conveyor 
line. 

Meanwhile, the elevator lowers the en- 
gine to floor height. At this point each 
elevator is served by a transverse con- 
veyor line, operated by automation. On 
it is mounted a massive steel shipping 
rack holding three engines. With each 
cycle of the elevator, an engine is lowered 
into its cradle, and the rack is indexed 
forward by one position. As the third 
position is approached, the mechanism 
moves the rack forward and at the same 
time kicks the preceding rack into the 
last position at the end of the conveyor. 
At this point the mechanism comes into 
play automatically to raise the loaded rack 
to the level of an inclined gravity roller 
conveyor, then pushes it so as to permit 


the rack to slide down the inclined plane 
to the shipping bank. Here the racks are 
picked up by fork trucks for loading into 
freight cars. 

Since the power-and-free system is quite 


Top— 

Start of V-8 engine assembly is at this point. 
The monorail carrying accepted cylinder 
blocks traverses the two slat conveyor lines 
on its trip from the machine shop floor below. 


Middle— 

As cylinder blocks come out of the Footburt 
transfer machine at the right, they move into 
an automation transfer station equipped with 
a tilting station at the center. This unique ar- 
rangement raises one end of the block fo per- 
mit draining of cutting fluid, the angle of fil? 
being about 10 deg. Operated by means of 
cams attached to the machine transfer bar, 
the mechanism returns the block to horizontal 
position for loading into the next operation. 


Bottom— 

In the shipping area—the elevator for lower- 
ing engines from the automated conveyor lines 
overhead is at the extreme right. Engines are 
being loaded into the shipping corrier. The 
mechanism for transferring loaded carriers 
from the conveyor in the foreground to the 
transverse conveyor is shown at the left in 

the foreground. 
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complex and certainly difficult to compre- 
hend from a word picture, we have tabu- 
lated below the main stages of the system, 
their function, and developed length. It is 
of interest that the total length of the 
system runs some 9856 ft. 


Conveyor Function Length 
No. 


Engine assembly 
Engine assembly 
Engine assembly 
Engine assembly 
Power line to hot test 
Power line out of hot 

test 
Repair after hot test 910 
Empty carrier return 

line 1046 
Feed back to cylinder 

block 662 
Feed back to cylinder 

block 566 
Power line to shipping 

dept. 1696 


Automation also has been extended more 
widely and more effectively in the crank- 
shaft department. At the start of opera- 
tions, work is fed onto a row of inclined 
conveyors feeding the crankshaft lathes 
by gravity. A view, at the LeBlond turn- 


ing lathes, shows a complete and self-con- 
tained cycle of automation. The lathe 
itself is provided with the familiar 
LeBlond arrangement for automatic load- 


Top— 

View of a portion of one of the test blocks on 

which engines are subjected to a 20-minute 

test schedule. Engines move out of the test 
blocks on the power conveyor. 


Middie— 

The simplified automation rotating unit, seen 
here, designed to turn the cylinder block 90 
deg in a single plane, replaces the complex 
table type turning units used in earlier auto- 
mation lines at Ford. The air-operated mech- 
anism is equipped with a plate and four pins 
which are lowered Into the top of the block. 
Securely gripped by the plate and pins, the 
block then is rotated in a counterclockwise 

movement. 


8. 

Bottom— 

Another example of simplified automation. 
Here is a 180-degree “swing turn-tadle" at 
the exit end of the big Cincinnati surface 
broaching machine on cylinder heads, equip- 
ped with two fixtures. The air-operated turn- 
table turns the work into proper position for 
feeding automatically into the transfer ma- 

chine at the left for drilling. 





Fed entirely by automation, this 
Snyder 45-station transfer machine 
is fitted with 32 spindies for various 
oll hole drilling operations on crank- 
shafts. One of the latest type ma- 
chines for this purpose, if has been 
specifically designed to facilitate 
maintenance and tool replacement. 


ing and unloading of the work 
station. However, on the Ford 
V-8 line, machine automation has 
been extended in scope beyond 
the machine bed, reaching to the 
loading station of an automated 
conveyor which feeds the Snyder 
oil hole drilling machine auto- 
matically. 
The LeBlond unloading mecha- 
nism drops the crankshaft onto 
the inclined section of the con- 
veyor. From that point on auto- 
mation takes over to feed shafts 
to the conveyor feeding the 
Snyder. 
The big Snyder oil hole drill- 
ing machine marks an advanced stage of development 
stemming from the first machine of its kind, installed 


at Dearborn immediately after the war. It is a true 


transfer machine of the latest type with all stations 
open and accessible for machine maintenance and tool 
replacement. Featuring a progressive array of 45 sta- 


tions, it has 32 spindles in operation, performs the 
following operations: drill eight oil holes; drill eight 
metering holes; drill four large lightening holes in the 


pins; drill, ream, and chamfer two manufacturing 
holes in the flange. 

Automation has been extended to many other self- 
contained operations in this latest venture at Dear- 
born. Piston machining, connecting rod machining, 
and the manufacture of other details, such as mani- 
folds, has been placed on a practically automatic basis 
by automation techniques. Typical is the self-contained 
line for producing valve tappets. 


New Die Casting Method 
Developed by Nelmor 


Nelmor Corp. of Detroit has an- 
nounced a new vacuum die casting 
method and equipment for zinc, alumi- 
num, and magnesium alloys. Al- 
though details of the process are be- 
ing kept secret by the company, the 
casting method seals a standard die 
casting die for a relatively high evac- 
uation of the die cavities before the 
injection of molten metal. 

The method is said to reduce inter- 
nal porosity of die castings to a con- 
siderable extent. Increases in skin 
hardness, thickness, and __ tensile 
strength have also been effected, ac- 
cording to the company. 

The vacuum casting process re 
portedly uses a standard die casting 
machine which operates under spe- 
cial semi-automatic electric controls. 
It can accommodate any die casting 
die that can normally be mounted on 
the machine. While some die adapta- 


72 


tion is necessary to hold a vacuum, 
the die is readily returned to its for- 
mer use with no damage to its origi- 
nal condition, the company states. 

It is claimed that under the process 
the die may be used as either a stand- 
ard die casting die or as a vacuum 
die with vacuum maintained on the 
die cavities by additional valves and 
equipment to the vacuum source. The 
firm’s Die Casting Div. now has some 
limited capacity for contract vacuum 
die casting, and an expansion of fa- 
cilities is under way. 


Cor Firms Push Project 
For Engineering School 


Four large car companies expect to 
need 3000 new engineers annually by 
1956. To meet the growing demand 
for automotive engineers, several De- 
troit area companies have joined with 
the University of Michigan on a 


project to obtain an automotive teach- 
ing laboratory on the university’s 
campus. 

Estimated to cost $10 million, the 
laboratory would replace the univer- 
sity’s present automotive engineer- 
ing facilities which are considered in- 
adequate. The group supporting the 
project is known as the Industrial 
Committee for the University of 
Michigan Engineering Laboratories. 

Buildings planned on an 80-acre 
university campus site would provide 
an automotive laboratory, body en- 
gineering and power transmission in- 
struction, and work in fuels, dynamics, 
materials, and metallurgical engi- 
neering. 

Car companies at present are not 
putting any financial aid into the 
project, but they are expected to con- 
tribute to the program once it gets 
underway. The committee is seeking 
the funds through legislative ap- 
propriations. 
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ScCHWITZER-CUMMINS 


Lesdiag ine manufacturers have 
found satisfae@ry solutions to their 
crankshaft torsional vibration prob- 
lems with these NomBonded rubber 
units that give outstan perform- 
ance and service life at an ecgnomical 


price. 


We have continuously expanded 


and improved our production faci, 


ities to the end that we can satisfac- \ 


torily serve your requirements. Mil- 
lions of our dampers have proven 
themselves over the years in an in- 
numerable variety of applications. 

Our engineering and development 
facilities enable us to provide sound 
and complete damper designs for 
your engines. We will appreciate the 
Opportunity to serve you and will 
welcome your inquiry. 


WMajor Suppliers 
Lo the pbutomotive Wudustry 
for Over 35 Years 


LINCOLN-MERCURY DIVISION 
OF FORD MOTOR COMPANY 


INTERNATIONAL HARVESTED 
COMPANY 


REO MOTORS, INC. 

HERCULES MOTORS 
CORPORATION 

WAUKESHA MOTOR COMPANY 


CONTINENTAL MOTORS 
CORPORATION 


CATERPILLAR TRACTOR 
COMPANY — 


SCHWITZER-CUMMINS COMPANY 


1125 MASSACHUSETTS AVE. - INDIANAPOLIS 7, INDIANA 
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This is the third of a series of advertisements dealing with basic facts about alloy steels. Though 
much of the information is elementary, we believe it will be of interest to many in this field, includ- 
ing men of broad experience who may find it useful to review fundamentals from time to time. 





What Does Grain Size 
Mean In An Alloy Steel? 














The grain size of alloy steels is understood to 
mean austenitic or inherent grain size. Austenitic 
grain size should be distinguished from ferritic grain 
size, which is the size of the grains in the as-rolled 
or as-forged condition with the exception of those 
steels that are austenitic at room temperature. When 
steel is heated through the critical range (approxi- 
mately 1350 to 1600 deg F for most steels, depend- 
ing on the composition), transformation to austenite 
takes place. The austenite grains are extremely small 
when first formed, but grow in size as the tempera- 
ture above the critical range is increased, and, to a 
limited extent, as the time is increased. It is apparent, 
therefore, that both time and temperature must be 
constant in order to obtain reproducible results. 

When temperatures are raised materially above the 
critical range, different steels show wide variations 
in grain size, depending on the chemical composition 
and the deoxidation practice used in making the 
heat. Heats are customarily deoxidized with alumi- 
num, ferrosilicon, or a combination of deoxidizing 
elements. Steels using aluminum or certain other 
deoxidizers in carefully-controlled amounts maintain 
a slow rate of grain growth at 1700 deg F, while 
heats finished with still other deoxidizers, usually 
ferrosilicon, develop relatively large austenitic grain 
size at temperatures somewhat below 1700 deg F. 

The McQuaid-Ehn test is the one ordinarily used 
for determining grain size. Steel is rated with a set 
of eight ASTM charts that are compared one at a 
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time with a specially-prepared steel sample until one 
is found to match. Number 1 grain size, the coarsest, 
shows 1! grains per sq in. of steel area examined 
at 100 diameters magnification. The finest chart is 
Number 8, which shows 96 or more grains per sq 
in. at the same magnification. 


PROPERTIES AFFECTED BY GRAIN SIZE 

Fine-grain steels (grain sizes 5, 6, 7, and 8) do not 
harden as deeply as coarse-grain steels, and they have 
less tendency to crack during heat-treatment. Fine- 
grain steels exhibit greater toughness and shock- 
resistance—properties that make them suitable for 
applications involving moving loads and high impact. 
Practically all alloy steels are produced with fine- 
grain structures. . 

Coarse-grain steels exhibit definite machining su- 
periority. For this reason a few parts which are in- 
tricately machined are made to coarse-grain practice. 

The correct specification and determination of grain 
structure in steel is a subject that has been given long 
study by Bethlehem metallurgists. If you would like 
suggestions on this or any other problem concerning 
alloy steels, these men will be glad to give you all 
possible help. 

In addition to manufacturing the entire range of 
AISI alloy steels, Bethlehem produces special-analysis 
steels and the full range of carbon grades. 
BETHLEHEM STFEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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HERE’S BAIRD’S 
o 


ERE WE WATCH OUR OPERATIONS... FOR YOUR BENEFIT 


One of the features of Baird machines that customers like best is that when they 
are tooled and put on production . . . they produce. In many cases, however, 
arrival at that happy result in our customer's plant is by no means as simple as it 
sounds. Hence our “Guinea Pig” and other special Baird engineering procedures. 
Che “Guinea Pig,” as you can see from this photograph, is just that . . . a regular 
saird Multiple Spindle Automatic, with plastic windows let into its “hide” at 
many vital points. By this means we can check details of operation under controlled 
conditions. Cams, gearing, controls, interlocks, tool slide action, temperatures, 
lubrication, wear . . . just about every factor in performance . . . is seen, gaged 
and compared. 

\nd that, we believe, is typical of Baird’s whole approach to high production 
machinery and tooling. For years, people have said “ASK BAIRD ABOUT IT” 
only because they know we will give them the right answer. Send in your inquiries, 
gentlemen — we're never too busy to help. 


/ WHERE YOU W:LL GET THE HELP OF SPECIALISTS 


T 4 E B A ] R D M A é 7 I Ay £ Co M p A 7 Y ON THESE ESSENTIAL PRODUCTION PROBLEMS: 


STRATFORD CONNECTICUT 
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Solid Eatonite 
Valve Seat Inserts 


Heat Resistant 
Corrosion Resistant 
Wear Resistant 
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Individually Cast to Provide 
Dense, Non-Porous Structure. 


For engines in heavy-duty service, where high operating temperatures 
are encountered over extended periods of time, valve seat inserts cast in 
solid Eatonite pay for themselves many times over. The combination of 
Eatonite Valve Seat Inserts and Eatonite-Faced Valves virtually elimi- 
nates valve failure caused by prolonged operation at excessive tempera- 


tures, and maintains a high level of engine output. Available for all 
types of engines. 


EATON MANUFACTURING COMPANY 


General Offices: CLEVELAND, OHIO 
SAGINAW DIVISION: 9771 FRENCH ROAD « DETROIT 13, MICHIGAN 


@ PRODUCTS: Sodium Cooled, Poppet, and Free Valves «Tappets «Hydraulic Valve Lifters « Valve Seat Inserts .Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles « Permanent Mold Gray Iron Castings * Heater-Defroster Units « Snap Rings 
Springtites * Spring Washers «Cold Drawn Steel «Stampings «Leaf and Coil Springs «eDynamatic Drives, Brakes, Dynamometers 
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tubing shapes up like this at OSTUCO 


We start with these basic shapes . ..then we forge and fabricate 
carbon and alloy steel tubing to your exact specifications all under 
one roof. One purchase order takes care of all details. If you 


would like to know more about our “single source service,” send for 


our newest catalog, “Ostuco Tubing” . . . better yet, send 
your blueprints for prompt quotation. 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company ¢ SHELBY, OHIO 
Birthplace of the Seamless Steel Tube Industry in America 
SEAMLESS AND SALES REPRESENTATIVES: BIRMINGHAM @ CHARLOTTE @ CHICAGO 
CLEVELAND @ DAYTON e DENVER o@ DETROIT (Ferndale) @ HOUSTON e LOUISVILLE 
ELECTRIC WELDED LOS ANGELES (Beverly Hills) @ MOLINE @ NEW YORK @ NORTH KANSAS CITY 
STEEL TUBING PHILADELPHIA @ PITTSBURGH @ RICHMOND @ ROCHESTER @ ST. LOUIS @ ST. PAUt 
SALT LAKE CITY @ SAN FRANCISCO @ SEATTLE @ TULSA @ WICHITA 
CANADA, RAILWAY & POWER CORP., LTD 
and Forging EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 


—Fabricating 
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News of the 
MACHINERY INDUSTRIES 


By Thomas Mac New 


Research Study Offers 
Benefit to Production 


For the past two years, a compre- 
hensive research program has been 
carried out under the auspices of the 
National Machine Tool Builders’ 
Association to determine certain rules 
for chip breaker design and to obtain 
data for the correct dimensions of ship 
breakers for 
machining. 

Just recently, James C. Hebert, 
genera) sales manager, Jones & 
Lamson Machine Co., as chairman of 
the steering committee in charge of 
the research program, announced that 
the findings of the study have been 
published in a booklet entitled “Chip 
Breakers”. The actual research project 
was conducted at the Sibley School of 
Mechanical Engineering of Cornell 
University by Professor Erik K. 
Henriksen under the general super- 
vision of Director Harry J. Loberg of 
the College of Engineering. 

The results given in the final report 
are primarily applicable to turning 
operations. They apply equally well 
to engine lathes, automatic lathes, 
turret lathes, boring mills, automatic 
bar machines, and are helpful on other 
cutting operations, such as planing 
and shaping. 

In a preliminary test of the findings 
by a large Detroit company, the 


varying conditions in 





National Machine 

Tool Builders’ Asso- 

ciation Makes Avail- 

able Engineering Re- 

port on Chip Breaker 

Design Research Pro- 
gram 





TABLE | 





0 400 


0.076 0.004 
0.087 0.108 
0.097 0.120 
0.1056 8 0.131 


B (In inches 
0.500 0.600 


w (in inches 
0.121 0.133 
0.140 0.154 
0.156 0.171 
0.171 0.187 





Conversion of B to w and h in inches. 


number of pieces produced per grind 
of the tool was in some cases doubled 
and in others more than doubled, in 
combination with a very satisfactory 
chip formation, which indicates the 
startling nature of the improvement 
which can be accomplished by follow- 
ing the formula derived from the 
research project. Some of the informa- 
tion has been extracted from the final 
report and is published herewith. 
Copies of the full report may be 
obtained from any of the sponsoring 
companies or the NMTBA. 


Chip Breaker Design 

According to the report, the correct 
design of a chip breaker for a pro- 
duction job requires the following 
steps: 

1. Collect all available information 
about the cutting conditions —materi- 
al, cutting speed, depth of cut, and 


TABLE Il 





Depth of Cut 0'*” 
Nose Radius r iy 





Recommended fillet radii in relation 
height of chip breaker in inches. 


TABLE Hl 





0.015 0.020 0.025 
0.035 0.060 0.060 
Rua 0.065 0.085 0.100 





Recommended nose radii in inches. 


feed—and the basic shape of the tool 
rake angles, side-cutting edge and 


end-cutting edge angles and nose 
































FIG. 1 
Principal dimensions of chip 
breaker in cross section 
showing: Width — w, height 
— h, and radius of bending 


Cross 
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FIG. 2 


section of a chip 

breaker, showing the rela- 

tionship between fillet radius 
R and heel angle HA. 


of cuf. 


Geometry of cross section 


Floor of chip breaker (EF) 
in relation to fillet radius 
(Rmax). 
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James C. Hebert, Chairman 


Frank U. Hayes, Vice President, 
The Bullard Co. 

J. Herbert Myers, Vice President, 
The Lodge & Shipley Co. 


The Monarch Machine Tool Co. 
Donald M. Pattison, Vice President, 
The Warner & Swasey Co. 

Harold R. LeBiond, President, 





STEERING COMMITTEE FOR THE 
RESEARCH PROJECT ON CHIP BREAKERS 


General Sales Manager, Jones & Lamson Machine Co. 


Stanley A. Brandenburg, Vice President 


The Cleveland Automatic Machine Co. 





Bullard Co. 





radius. From this information the 
radius of bending B can be determined. 

2. Select a value for the height h in 
accordance with the following data. 
Generally the overall size of a chip 
breaker should be selected in pro- 
portion to the size of the tool itself. 
For tools with a shank less than % in. 
high a chip breaker height of 0.015 to 
0.020 in. is recommended. Tools from 
% in. to % in. high should have chip 
breaker heights of 0.020 to 0.025 in., 
and tools larger than % in. should 
have 0.025 to 0.030 in. chip breaker 
height. 

3. Determine the width w, see Fig. 
1, to get the desired radius of bending 
B when combined with the chosen 
height. Use either the following two 
equations or Table I. 


h 


2h 2 
V 2Bh — ht 


4. Determine the fillet radius Ru, 
(Fig. 2) which gives the smallest 








PARTICIPATING COMPANIES 
IN CHIP BREAKER STUDY 
American Steel Foundries—King Machine Tool Div. 
American Tool Works Co. 
Axelson Manufacturing Co. 
Baldwin-Lima-Hamilton Corp., Niles Tool Works Div. 


Cincinnati Lathe & Tool Co. 

Cleveland Automatic Machine Co. 
Consolidated Machine Tool Corp. 
Giddings & Lewis Machine Tool Co. 
Gisholt Machine Co. 

George Gorton Machine Co. 

Greenlee Bros. & Co. 

Hendey Machine Co., Inc. 

Jones & Lamson Machine Co. 

R. K. LeBlond Machine Too! Co. 
Lipe-Rollway Corp. 

Lodge & Shipley Co. 

Monarch Machine Tool Co. 

Oster Manufacturing Co. 

Potter & Johnson Co., Div. of Niles-Bement-Pond Co. 
Pratt & Whitney, Div. of Niles-Bement-Pond Co. 
Seneca Falls Machine Co. 

Sidney Machine Tool Co. 

Springfield Machine Tool Co. 
Sundstrand Machine Tool Co. 

Warner & Swasey Co. 

Wickes Bros., Div. of The Wickes Corp. 








permissible heel angle HA (approxi- 
mately 35 deg) when combined with 
the chosen value of h. The relation 
between R, h, and HA is given by 
equation (3). Values for R can also 
be taken from Table II. 


h 
R 


(3) sin HA = 


5. Find the fillet radius Rass which 
gives the largest permissible heel 
angle HA (approximately 50 deg) 
when combined with h. Use equation 


MACHINE TOOL ENGINEERS ANALYZE 


(Continued from page 63) 


tenance in designing machines, W. F. 
and John Barnes Co. is using a train- 
ing program for these engineers. This 
program includes servicing of ma- 
chines in the customers’ plants and 
construction of machines on the 
Barnes assembly floor. This gives the 
design engineer an opportunity to 
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observe the problems of maintenance 
that can be created by design which 
neglects it. Good maintenance be- 
gins on the designing board. 

The most impressive array of ma- 
chine tools, supplementary handling 
equipment, and control instruments 
for automation will always depend 


(3) or Table II. 

6. Draw a plan view Fig. 3, of the 
outline of the tool in two positions 
separated by the feed f for which the 
tool is designed, and determine the 
effective width EWC of the cut— 
shaded portion of Fig. 3. Nose radius 
r can be taken from Table 3. Draw 
a sectional view of the chip breaker 
using the fillet radius Russ, Fig. 4. To 
avoid gouging, make sure that the 
width EF of the floor of the chip 
breaker is not less than the effective 
width of cut EWC. 


AUTOMATION 


mainly upon the proper cutting ac- 
tion of the tool to deliver the expected 
performance, according to A. O. 
Schmidt, research engineer at Kear- 
ney and Trecker Corp. The results 
of published metal cutting research 
often permit us today to select the 
(Turn to page 118, please) 
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Stainless Tube 

Thin wall stainless steel tubing has 
been developed for industrial uses 
where resistance, light 
weight and special shapes or bends 
may be required. The fabricator 
states it will engineer special applica- 
tions of the tubing in combination 
with fittings and flexible tubing or 
expansion joints. 

Both standard and high strength 
stainless steel straight wall tubing 
are available. The latter gains greater 
yield and tensile strength for the 
same wall thickness through a work 
hardening process. This also makes 
the tubing more crush-resistant, due 
to higher temper of the metal. Sub 
stantial weight and material savings 
are effected by the high strength over 
the standard. A typical comparison 
between standard and high strength 
tubing is as follows: O.D. 1.75 in. 
for both, wall thickness 0.020 vs. 0.017 
in., burst pressure 1455 vs. 1750 psi., 
weight per ft 0.378 vs. 0.324 Ib. 

Flexon standard straight wall tube 
is available in fifteen outside diam- 
eters ranging from one to six in. The 
high strength comes in thirteen out- 
side diameters, from 1.50 to six in. 


corrosion 


This transition piece shows what can b2 

done with 0.025-in. stainless tubing. This 

part, made from 21/2-in. seamless, was ex- 

panded, formed oval and offset on one 
end. 


All but the smaller sizes are available 


in four wall thicknesses designed to 
withstand various pressures, and the 
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Machining differential carriers on Peerless Transfer equipment. 


Transfer Processing of Truck Axle Component 


This transfer machine processes 
truck-axle differential carriers, re- 
placing a department of several ma- 
chines and operators. 

It roughs and finishes raw castings 
and completes rough-and-finished bor- 





smaller in three. The company will 
supply special order diameters, wall 
thicknesses and tolerances. Ordinari- 
ly, tolerances are plus or minus 0.002 
in. or 0.003 in. 

Fittings and component parts can 
be attached to the straight or flexible 
tubing by resistance circumferential 
seam welding. Where some unusual- 
ly-shaped parts were formerly made 
from two or more pre-shaped shells 
of stainless steel, brazed together, 
they now are being formed from a 
single piece of tubing. Fleronica 
Corp. 


Cirele 56 on page 89 for more data 


ing and facing operations as well as 
drilling and tapping, holding pre- 
cision boring and facing tolerances. 
The equipment processes 40 carriers 
per hour at 100 per cent efficiency. 
It has eight stations, with five work- 
ing, one load and unload, and two 
idle. A hydraulically-actuated trans- 
fer mechanism for pallet movement is 
utilized. 

Another feature is the power-oper- 
ated overhead pallet-return conveyor 
and elevators. Hydraulic feed unit is 
the Peerless 17 in.-way floor-type and 
the bore face unit is hydraulically 
actuated. Operational check is con- 
trolled by colored-light push-button 
control panel. Tooling includes single- 
place fixtures with 
fixed-center 


pallet power 


clamping, ball-bearing 
drill-heads, and individual lead-screw 
tapping head. 
Co. 


Peerless Production 


Circle 57 on page 89 for more data 
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Shown with the Sufter 
Model SP-221 dual- 
head automatic core 
blower is the autfo- 
matic double rollover 
core draw machine 
with pushout device 
and the automatic 
transfer device which 
moves the cores ‘rom 
the blower to the draw 
machine 


Three-Way Core Blower 


An unusual core blower provides up 


to 400 blows per hour. It features 
two blow heads which can be used 
for the same or different cores. 

claimed for 
the dual-head Mechanicore, as three 


Versatile operation is 


different schedules can be achieved: 
Both heads for the same core; differ- 
ent size cores—even with two differ 
ent sand mixtures -simultaneously; 
or single head operation, on either 
switched 


(split 


head. Production can be 
from one core to the othe 
runs) with no daily shut-downs. 

In addition to the two heads, there 
While one 
head is blowing the other is filling, 
eliminating the return shuttle stroke 
and providing adequate refill time 


are two refill stations. 


The manufacturer also states that 
the sand chambers have large refill! 
openings for rapid refill; negative 
draft on all sides assures positive sand 
flow. Integral air reservoir provides 
an immediate release of compressed 
air when blowing a core and also 
compensates for fluctuations in line 


pressure. The entire cycle is push 
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button controlled and can be manu- 
ally or automatically operated. A 
quick-acting four-in. diaphragm type 
blow valve controls the blow and ex- 
haust cycles. The squeeze table is 
hydraulically operated by an air op 
erated booster unit. Maximum core 
box size is 36 in. long by 15% in. wide 
by 12 in. deep, maximum core weight 
125 Ib. 

Cast iron and steel parts of rugged 
design are used throughout the ma 
chine and all wearing parts are 
hardened and ground with provision 
for proper lubrication. Control panel 
meets J.1.C. standards. Sutter Prod- 
ucta Co. 


Cirele 58 on page 89 for more data 


Die-Tryout Press 


The Model 20X deep throat 20-ton 
press, is claimed to be ideal for tool 
room die tryouts, shearing-in dies 

small 
include 
crankshafts and ball 
screws, bronze bearings, moving parts 


or punches, or for large or 


production runs. Features 


die forged 


precision ground or hand scraped. 
The 20X is inclinable, locks positively 
in any position, can be furnished with 
vari drive and automatic lubrication. 
A two button safety device and non 
repeat attachment for the operator’s 
protection can be furnished. Walsh 
Press & Die Co., Div. American Gage 
& Machine Co. 


Cirele 59 on page 89 for more data 


Walsh 20X deep throat press. 


Lift Table 


To handle heavy dies, machined 
sheet hydraulic 
lift table accommodates loads up to 


parts or steel, a 
five tons, raising them up to 42 in. 
The unit raises its load straight up 
from 26 in. above floor level. Ball 
bearing wheels and castors give the 
table easy mobility. The table surface 
of smooth %-in. steel plate permits 
easy sliding of heavy parts for man- 
ual loading and unloading. West Bend 
Equipment Corp. 


Circle 60 on page 89 for more data 


Internal Fin Tubing 


Tubing with integral fins on the 
inside surface was recently produced 
commercially by extrusion of a spe- 
cial heat resisting stainless steel. It 
is used in a heat exchanger with fire 
on the outside and gas on the inside. 
At present, the production of such 
specialties has passed the purely ex- 
perimenta! stage and similar tubing 
can be produced of a number of steels 
in a limited size range. Tubular Prod- 
ucts Div., Babcock & Wilcox Co. 


Cirele 61 on page 89 for more data 
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Continuous Cycle for Rocker Arm Production 


Four individual fixtures 
and loading mechan- 
isms mounted on a 
fixture sub-base on the 
machine fable of a 
mode! 221 Bore-Matic 
allow operator to load 
four stations during 
boring operations on 
previously loaded 
parts. Operator fixes 
rocker arms on the 
four stake type load- 
ing arms and swings 
arms up into fixture. 
As the fixture clamp 
button is actuated an 
air hammer arrange- 
ment seats parts in fix- 
ture prior to clamping. 
Operator retracts 
loading stakes from fix- 
ture, contacting micro- 
switch which starts to- 
ble left. Following 
boring operation the 
tools are automotical- 
ly retracted and the 
table runs out at rapid 
traverse, work is auto- 
matically unclamped 
and ejected onto con- 
veyor. Net production 
is over 600 pieces per 
hour. (Heald Machine 


Co.) Circle 62 on page 89 for more data 


Air Cleaning Simplified 


The Electro-Cell elec- 
tronic precipitator has 
been redesigned to 
provide semi-automatic 
reconditioning of the 
collector plates. The 
recently developed 
Type H washer washes 
the collector plates 
with water sprays and 
recoats them with a 
dust holding adhesive 
A vertical! header 
travels on an _ over- 
head trackway. The 
header comprises sep- 
orate weter and oil 
lines with uniformly 
spaced nozzles. The 
assembly moves across 
the precipitator twice 
on the washing cycle 
and, otter a five minute 
drying period, sprays 
the collector plates 
with adhesive. (Ameri- 
con Air Filter Co.) 


Slip-Clutches 


Compact, adjustable torque-limit- 
ing overload protection devices for a 
wide variety of machine drives now 
available feature a powdered metal 
bushing on which such drive compon- 
ents as chain sprockets, V-belt pulleys 
or gears can be mounted. 
standard 


Eleven 
models giving maximum 
torque capacities from 20 to 620 ft-lb 
can be had. 
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Circle 63 on page 89 for more data 


Torque-Limiters act as automatic 
shear pin mechanisms that avoid the 
time and labor required to insert 
new shear pins. They are torque sen- 
sitive, compact, need no resetting and 
are tamper-proof. 

Standard Type A plain plate roller 
chain sprockets fit the bushings in 
the various models. Special designs 
requiring specific performance or de- 
sign characteristics can be simply 
assembled by using many standard 


Torque-Limiter components available. 

A driving or driven member is com- 
bined with a spring loaded friction 
clutch that can be adjusted to slip 
when the desired torque is exceeded. 
Parts 
threaded and splined hub, two steel 
plates, two unbonded clutch facings, a 
powdered metal bushing, a Belleville 


include a low carbon steel 


spring and a steel or cast iron adjust 
ing nut. The clutch plates slide on six 
SAE angular straight-sided splines. 

The driven member (a_ sprocket, 
sheave or gear) is mounted on the 
bushing and clamped between the 
clutch facings by the Belleville spring. 
The hub is bored to fit standard mo- 


d 


Note powdered metal pushing between 
clutch plates of Morse Torque-Limiter 


tor shafts and is held in position by a 
set screw. 

When the torque capacity of a 
Morse Torque-Limiter is exceeded, the 
driven member breaks away from the 
clutch facings. It then slips at from 
ls to % the torque setting until the 
motor is shut off and the condition 
corrected. Morse Chain Co. 


Circle 64 on page 89 for more data 


High-Temp Thread Lube 


A high temperature thread com- 
pound protects against the welding 
action of threaded connections sub- 
jected to prolonged exposure to ex- 
treme heat. Known as Thred-Gard, 
it is said to eliminate seizing and 
galling at operating temperatures up 
to 1200F. 

The compound is non-hardening 
and acts as a lubricant to allow easy 
disassembly of threaded connections, 
and to prevent damage. By reducing 
wrench torque, Thred-Gard allows fit- 
tings to be drawn up to a greater 
degree of tightness without undue 
stress or strain. Crane Packing 


Cirele 65 on pace 89 for more data 
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Versatile Machine Taps Crankshaft Flange 


Buhr Special drills and taps V-8 crankshatts. 


Designed to machine V-S crank 
shafts, a vertical multiple-spindle ma 
chine handles 26 operations on 96 
pieces per hour at 80 per cent effi- 
ciency. 

Equipment consists of a 26-spindle 
combination drilling and tapping 
head, a 10-station holding fixture and 
a precision: automatic index table. 
Operation includes drilling and tap 
ping six 7/16-20 holes, drilling and 
reaming one 7/16 dowel hole, plus 
drilling, reaming and counterboring 
center hole. 

Part changes can later be incor- 
porated at minimum cost and down 
time, according to the designer. 

One of the outstanding engineering 
features of this machine is that the 
combination drilling and tapping 
head was built as one unit. 

Standard features incorporated in 
this special machine include hardened 
and ground tool-steel ways; automatic 
lubrication; ball-bearing multiple 
heads with shaved gears and broached 
and-splined drives, and all hydraulic 
and electrical installations conform 
to J.1.C. standards. Buhr Machine 
Tool Co 


Cirele 66 on page 89 for more data 


Cable Conveyor 
The Bush-Lock cable conveyor is 
iid to increase cable life more than 
10 times, facilitate lubrication, and 
permit easy maintenance and revision 
of cable conveyor installations. It 
features short-radius horizontal and 


The Bush-Lock conveyor 


vertical curves. Both % and %-in. 


Bush-Lock cable conveyors wiil oper- 
ate on existing Snub-Lock design sys 
tems. 
Cylindrical bushings are perma- 
nently locked on accurate centers by 


high pressure swaging to preformed 


galvanized or stainless steel cable. 
Two halves of an adaptor block, to 
which are attached the trolley and 
load-bearing hook, are bolted around 
the bushing. The rotary floating 
action of the bushing in the wide 
radius adapter block and the fact that 
the bushing can be lubricated, result 
in increased cable life, according to 
the maker. One standard trolley can 
be used at all points—no special splice 
trolley is required. EF. W. Buschman 
Co. 


Circle 67 on page 89 for more data 


For Smoother Trolleys 


Automatic lubrication of trolley 
conveyor wheels is available with a 
device being announced publicly for 
the first time. The Model A conveyor 
lubricator uses oil, grease or silicone 
lubricants. 

Quantity is adjustable up to 0.05 
cu in. per wheel. Airline is the only 
connection required, after the lubrica- 
tor and one-gal container are attached 
above the I-beam. Moore Lubricato: 
Co. 


Circle 68 on page 89 for more data 


Swivel-Head Grinder 


A universal grinding machine, the 
12 in. type U-4, has been designed to 
versatility 
simplified set-ups and fast, precise 
grinding action for limited produc- 
tion items. 

The principle new feature is the 
swiveling headstock, which has a dog 
drive plate on one end for conven- 


provide extra through 


tional grinding and a five-in. D-1 cam 
lock nose on the other end for mount- 
ing chucks or fixtures. To change 
from a dog-drive set-up to a chucking 
operation, it is only necessary to ro- 
tate the headstock 180 deg and set 
up the work. When work is being 
ground on dead centers, the chuck 
does not rotate because the head- 
stock is a combination live and dead 
center type. Norton Co. 


Circle 69 on page 89 for more data 


Auto-Shift Fork Lift 
Gas-powered Carloader-model fork 
trucks in 3000-5000 lb. capacities are 
now available with Hydratork Drive 
a transmission which does away 
with the need for a gear shift, high 
and low gears and a clutch and clutch 
pedal. It is a smaller version of the 
drive announced last summer for the 
6000-7000 lb capacity Utilitrue line. 
The drive combines a torque con- 
verter with a simple constant-mesh 
transmission, controlled by an ac- 


celerator, a brake pedal and a for- 
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ward-reverse selector lever located on 
the steering column. One of the out 
standing advantages of the Hydra- 
tork Drive is that it eliminates gea1 
clashing during engagement, accord- 


ing to the company. Additional ad- 


vantages include smoother accelera- 
tion, more positive drive control at 
all times, less driver fatigue and con- 
trolled “inching” ability. Clark 
Equipment Co. 


Circle 70 on page 89 for more data 


Hydratork Drive is now available on the lighter line of Clark fork trucks. 


Mobile Stand 


A new mobile tool stand, particu- 
larly useful for assembly, inspection 


The stand, easy to assemble, comes in 
boked-on SPS standard green enamel. 


and maintenance, has a cabinet and 
two drawers. The top is a recessed 
tray. 

Known as model 426 in the Carry- 
Tool line, the stand has the same 
overall dimensions’as the other two 
models, Nos. 422 and 424, in the line 

18 by 24 in. by 35% in. in height. 
The cabinet is 14 inches high. It has 
a door with chrome locking handle. 
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Each of the drawers is five in. high, 
has roller suspension and individual 
padlock attachment. Standard 
Pressed Steel Co. 


Cirele 71 on page 89 for more data 


Folding Trucks 


Folding trucks, originally designed 


for sales, service and delivery of busi- 
ness machines, are said to be useful 
for offices, stockrooms, factories and 
many other applications. 

The trucks collapse for easy stor- 
age and for carrying in a car o1 
truck. They can be fitted with a two- 
way outlet and a 10-ft 
cord. 


extension 


These are now offered in three 


or 


sizes: for loads of from 25 to 340 Ib., 


up to 500 lb., and the self balanced 
two wheeler which will carry most 
any load that one man can handle 
on any two-wheel truck. Federal Cash 
Register Co. 


Circle 72 on page 89 for more data 


Faster Caster 

A steel caster with a curved axle 
is said to preclude locking or jam- 
ming in any position, even under 
maximum load. It requires less effort 
to start, rolls easier, turns and pivots 
easier, and takes to bumps and rough 
surface floors with less vibration and 
shock than conventional hard wheel 
casters, according to the maker. 

Dual ball bearing sockets give in- 
stanteous free movement from any 
starting position. The new caster 
requires no maintenance, will not pick 


up or “gather” dirt or lint. It is 


Curved-axle Rolawheel caster. 


made of high strength alloy steel 
Rola- 


with a rust 
“ heel Co. 


resistant finish. 


Circle 73 on page 89 for more data 


No Pallets 


The Tow-loader, just 
announced, makes if 
possible to use thin 
pallet sheets in place 
of the conventional 
fork entry type pallets 
used in handling unit 
loads. Consisting of a 
modified unloader ac- 
cessory with a gripping 
device built into the 
pusher frame, if pulls 
the palletized load on- 
to either blades ‘or 
forks and pushes if off 
at set-down points. 
Thickness of the ordi- 
nary pallet is saved. 
Pallet sheets are left 
with the unit loads. 
(Towmotor Corp.) 
Cirele 74 on page 89 
for more data 





EQUIPMENT 


For additional information, please use postage-free reply card on page 8&9 


Hopper-Fed Grinder 


Oil pump eccentric rings are ground 
on the No, 905 18-in. double vertical 
spindle 1200-1400 per 
hour. 

Except for loading and emptying 
hoppers, the entire operation of the 
grinder is automatic. The rings are 


grinder at 


hopper fed into a continuously rotat 
ing feed wheel which in turn carries 
the parts 
wheels. 


between two abrasive 
Both faces of the rings are 
ground simultaneously, removing a 
maximum of 0.009 in. of stock. Ae 
curacy is held to 0.002 in. for size and 
0.0003 in. for flatness and parallelism. 
After grinding is completed, the rings 
are unloaded by gravity into a dis 
charge pan. 

A special safety mechanism has 
been incorporated in the fixture to 
assure proper loading of the eccentric 
rings. Should a part fail to properly 
enter the feed radially 
mounted arm releases a limit switch 
and breaks the electrical circuit to the 
fixture drive motor. 


wheel, a 


Grinding is done wet with coolant 
conducted directly into the grinding 
zone through the upper motor spin- 
dle. A non-magnetic coolant filter is 
used with the grinder for this appli 


Textile Disks 


Depressed center and straight disk 
wheels have been added to the Nu-Tex 
line of grinding wheels. Designed for 
cutting, slotting, weld removal and 
rough grinding, these textile-rein- 


86 


Quick-Change Dual-Head Seam Welder 


cation although magnetic separators 
can also be used. Besly-Wellea Corp 


Cirele 75 on page 89% for more data 


Besly No. 905 Grind 

ers automatically fin 

ishes two —paralile! 

faces of oil pump ec 

centric rinas in one 
pass 


forced wheels may be used on eithe: 
portable or bench-type grinders. Thei: 
special, built-in resiliency provides a 
cushioned cutting action which re- 
duces bouncing, holds wheel in close 


contact with work and distributes 


A dual-head resistance seam weiding ma- 
chine with complete set-ups for either 
longitudinal or circular seam welding can 
be switched from circumferential to 
straight-line work at the flick of a switch. 
The welder is said to eliminate opproxi- 
mately two man-hours of down time nor- 
mally required to change over a conven- 
tional machine trom one class of work to 
the other. It is available in a size range of 
from 30 to 150 kvo 
Either head operates 
from a single trans- 
former, but both hove 
individual drives with 
variable speed contro! 
as well as seporate 
heat controls. Actuot- 
ing the head-selector 
drum switch changes 
from one set of con- 
trols to another and 
transfers coolant water 
flow from one head to 
the other. Any change- 
over thus leaves the 
idle head ready for 
immediate use. Con- 
ventional wheel ar- 
rangements or any one 
of a wide variety of 
special wheel set-ups 
ore accommodated by 
the machine. It is also 
available equipped for 
roll spot welding work 
(Universal Welder 
Corp.) 


Circle 76 on pase 89 
for more data 


pressures evenly over grinding sur- 
faces. An extremely tough resinoid 
bond with textile reinforcement as- 
sures extra protection against break- 
age and increases wheel life. 
Depressed center disk wheels are 
available in seven and nine in. diam- 


Nu-Tex depressed center and straight disk 
wheels. 


eters with thicknesses from % to % 
in. Straight disk wheels are offered 
in sizes ranging from % in. or less 
up to 10 in. in diameter. Aflantic 
Abrasive Corp. 


Cirele 77 on page 89 for more data 
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Materials: Plastics, Metals, Sealer, Rubber, Process Chemical 


Styrene Resin 

Cycolac, a resinous polymer of sty- 
rene type with thermoplastic char- 
acteristics, now is available to custom 
molders, and producers of extrusions 
and calendered stocks. It has high 
impact resistance yet is tough and 
ductile. It can be produced in any 
decorative color and is said to be 
readily solvent welded, or machined 
on conventional metal working equip- 
ment. 

Dimensional stability, dielectric 
qualities, and resistance to many oils, 
solvents, and corrosive chemicals, are 
other features. Marbon Corp., sub- 
sidiary of Borg-Warner Corp. 


Circle 78 on page 89 for more data 


Safer Airfoam 


Synthetic elastomer foam called 

Airfoam SL is resistant to fire, and 
deterioration from sunlight, oil and 
grease. Texture can be varied from 
silky fine to rough, coarse material to 
cover a wide range of applications. 
It provides higher compression with 
less weight than natural rubber latex 
foam and gives inherently higher 
tensile strength with similar porosity 
of latex foam rubber. Compression of 
the new product also can be varied 
from very soft to very firm. 
The new synthetic foam can be 
easily fabricated much in the same 
manner as regular Airfoam. It can 
be produced in snowy white or in any 
color. Goodyear Tire & Rubber Co. 


Circle 79 on page 89 for more data 


For O-Ring Seals 


Compound 1120 is a synthetic rub- 
ber material suitable for use in 
O-rings to seal aviation type fuels 
under pressure conditions up to 1500 
psi over a temperature range of ap- 
proximately +160 F to —65 F. It 
features excellent low temperature 
flexibility and a pronounced tendency 
to recover rapidly from a shrunken 
condition to one of positive compres- 
sion in non-aromatic fuel. It will 
not affect metal by sticking, staining 
or pitting. Volume change is moder- 
ate in iso-octane and high in aro- 
matic fuels, 55 to 65 per cent. 

In flushing fluids, such as MIL-0- 
6081, volume change is + five per 
cent. It is recommended for aromatic 
and non-aromatic fuel use. Goshen 
Rubber Co., Ine. 


Circle 80 on page 89 for more data 


Coated Asbestos 


Neoprene-coated asbestos fabrics 
designed especially for seals on open- 
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ings in firewalls of aircraft engines 
have been tested against a 2000 F 
flame for 15 minutes with no sign 
of penetration or disintegration. As 
a result they meet CAA and USAF 
specifications for fabrics required for 
this purpose. Raybestos-Manhattan, 
Ine. 


Cirele 81 on page 89 for more data 


eral solvent-free consistencies, rang- 
ing from fluid enough to flow under 
its own weight to heavy enough to re- 
quire milling. 

The material sets in approximately 
four hr, cures in 24 hr, and develops 
optimum properties in four to seven 
days. Dow Corning Corp. 


Circle 84 on page 89 for more data 


Spray Seal 


Auto body panels and 
other metal parts are 
now effectively sealed 
against dust and mois- 
ture with a new film- 
forming spray absed 
on Bokelite viny/ res- 
ins. The dust and wo- 
ter sealing film can be 
applied with spray 
equipment. According 
to the manufaciurer 
the spray-on film has 
high adhesion to 
painted and unpainted 
metal surfaces. Flexi 
bility and adhesion ore 
retained over a wide 
temperature range 
(Dennis Chemical 


Co.) 


Cirele 82 on page 89 for more data 


Chromatic Reducer 


For destruction of hexavalent chro 
mium in alkali cleaning and plating 
solutions, Chromekill 4A was de- 
signed to give a dual action. It con- 
tains materials for fast reduction of 
hexavalent chromium to the harmless 
trivalent chromium state, and it also 
contains more stable reducing agents 
to give prolonged protection. The 
materal is available as a fine free- 
flowing powdered mixture and is used 
in concentrations of the order of 
% oz/gal. Enthone, Ine. 


Circle 83 on page 89 for more data 


Low-Temp Silastic 

A new silicone rubber vuleanizes 
at room temperature. Identified as 
RTV Silastic, it develops the high 
and low temperature stability, water 
repellency and chemical 
characteristic of rubber 
within 24 hours after application. 
Neither heat, pressure nor full ex- 


resistance 
silicone 


posure to air is required to cure sec- 
tions up to % in. thick. Sections up 
to one in. thick may be cured unde) 
pressure up to 50 psi, however, and 
curing time can be substantially 
shortened if heat is applied afte: 
the rubber has set. 

RTV Silastic is available in sev- 


Stainless Powder 


Stain-Alloy 18-8 low carbon mold- 
able stainless steel powder is now 
available. Inherent advantages 
claimed for this material are: In- 
creased resistance to intergranular 
corrosion of the sintered compact; 
a bright, free-flowing powder, all par- 
ticles of which pass through 150 
mesh, approximately 60 per cent be- 
ing finer than 325 mesh; substan- 
tially free from surface oxidation. 
Moldable at compacting pressures of 
30 to 50 tons per sq in.; effective sin 
tering obtained at 2100 F with nor- 
mal sintering times. Alloy Metal 
Powdera, Ine. 


Circle 85 on page 89 for more data 


Beryllium Copper Strip 
Beryllium copper strip 
large quantities 
a new close-tolerance grade known as 
Microstrip for a wide range of criti- 
cal applications. Available thicknesses 
run from 0.001 to 0.032 in., with 


in smal! or 
is now available in 


minimum tolerances ranging from 
+0.0001 to + 0.004 in. depending upon 
thickness. On widths from 3/32 to 
five in., tolerances of +0.001 and 
+0.002 are regularly held. Penn Pre 
cision Products. 


Circle 86 on page 89 for more data 





RODULTS. 


FOR ADDITIONAL INFORMATION, please use postage-free reply card on PAGE 89 


Power Horn Blends With Duals 


The driver of a car traveling 60 
mph with windows closed, with radio 
and heater turned off, but with the 
otherwise normal road noises, could 
not hear the warning signal from 
standard dual shell type horns until 
the passing car’s front wheels were 
even with the car’s rear wheels, ac- 
cording to recent tests. As a result, 


a horn has been developed that will 
install on cars with present standard 
dual shell type horns. It will blend 
with the sound of those dual horns to 
create a penetrating signal with 300 
per cent more warning power. Auto- 
tomotive Div. of Sparks-Withington 
Co. 


Cirele 36 on page 89 for more data 


More Sizes in Reusable Fittings 


The expanded line of reusable type 
Hoze-Lok fittings includes 13 addi- 
tional sizes of the industrial hose 
couplings. The additions eliminate 
the need for reducers in many com- 
bination size connections with diam- 
They conform to 
Fitting Standards and 


eter reduction. 


SAE Hose 


applicable specifications of JIC Hy- 
draulic Standards. The line of fittings 
for low, medium and high pressure in- 
stallations include swivel nut, male 
pipe thread, and flare nose fittings, 
and the component sockets and nip- 
ples. Parker Appliance Co. 


Circle 37 on page 89 for more data 


Process Molds Glass Fiber Shapes 


Glass fiber insulation molded to fit 
regular and irregular surfaces is ob- 
tainable now, ready to apply in as- 
semblies. For use as both acoustical 
and thermal 
molded 


ultra-fine 
parts can be molded in 
any size up to 8 by 10 ft, in densities 


insulation, 


varying from two to 10 lb per cu ft, 
and thicknesses varying from %-in. 
up, depending on density. Firmness 
and rigidity increase with density. 
Upper temperature limit is 350 F. 
Gustin-Bacon Mfg. Co. 


Cirele 38 on page 89 for more data 


Two-Piece Nut Saves Silver-Stainless 


A lightweight two-lug anchor lock 
nut is up to 45 per cent lighter than 
previous designs, easier to weld, and 
requires up to 75 per cent less critical 
material. Designed for service up to 
1200F, the new ESNA ZA1W1200 is 
available in 8-32, 10-32 and %-28 


thread sizes, with various base plates. 
It is interchangeable with ESNA 
ZA1-1200 nuts. Only the nut body is 
made of the silver plated 347 stain- 
less, and the welded-on base plate is 
321 stainless. Elastic Stop Nut Corp. 


Circle 39 on page 89 for more data 


Fastener for Unthreaded Studs 


A low-cost, arched spring steel 
fastener which slips easily over un- 
threaded studs or rods, and locks 
tight with a quick push of an inex- 
pensive applicator, are now available 
for use on nameplates, mouldings and 
other light parts. Spring tension 
pulls the parts snugly to the base, and 
gripping tangs hold tightly against 


88 


rattling or loosening in service. These 
fasteners, designated as Type “F” 
Pushnuts, are available for 3/32, % 
and 3/16 in. unthreaded studs or rods, 
in plain steel, Parkerized or cadmium 
finishes. Free samples are available 
on request to the manufacturer. The 
Palnut Co. 


Circle 40 on page 89 for more data 
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FREE LITERATURE 








Materials uses 1 


The use of lightweight structural 
materials, including aluminum, mag- 
nesium, and fiber glass, in contem- 
porary product design is covered in 
a 16-page booklet which covers mold- 
ing of fiber glass laminations, 
sand and permanent mold 
processes. Rolle Manufacturing 


and 
casting 
Co. 


Dust Collector 2 


The Unit-Type CN cloth bag dust 
collector is described in four-page 
bulletin 916, which tells how dust con 
trol for all types of finely divided dry 
dusts can for 
volume applications at low equipment 
and installation 


Corp. 


be provided smaller 


costs. Pangborn 


Control Centers 3 


Planning a motor control center 
will be aided by a 24-page illustrated 
booklet describing 


tions, specifications, 


installa 
de 


The 


typical 
construction 
tails and helpful planning tips. 
Clark Controller Co. 


Roller Bearing 4 


Improved design, offering increased 
capacity and service life, results from 
longer rollers and an 
without undercuts 
flanges. Twelve-page 
describes the “C” type 
able in sizes 222 and 
dustries, Inc. 


inner 
and = integral 
booklet 616A 
bearing, avail- 
223. SKF In- 


race 


©.B.1. Presses 5 


An informative, new 20-page bul- 
letin No. 567A, just published, presents 
the Series AA open back inclinable 
presses, featuring electro-pneumatic 
clutch and clutch control, multiple 
“V” gibs, air releasing brake, pneu- 
matic die cushions, and others. Ni- 
agara Machine & Tool Works. 


Aircraft Fasteners 6 


A 58-page combination catalog and 
engineer’s manual for line of 
Paneloc aircraft fasteners is available 
from Aircraft Fastener Div., Scovill 
Mfg. Co. 


its 


Protection for Metals 7 


For products of iron, steel or alumi- 
num that require maximum protec- 
tion against corrosion and abrasion, 
Zincilate No. 100 is described fully in 
a bulletin just released, including sur- 
face preparation for spray, dip, flow- 
coat or brush applications. /ndustrial 
Metal Protectives, Inc. 


Who Stamps What 


The: 60-page Blue Book of Stamp- 
ing Manufacturers lists the facilities 
and services of all member companies. 
Write to Metal Institute, 
Shaker Square Station, Cleveland 20, 
Ohio. 
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Skin Milling 8 


Facilities for producing milled 
the 
integrally 


skin 


for aircraft industry, incl 
stiffened types, 


sheets of 


iding 
are de 
data 


scribed in Franklin 


Balmar Corp. 


Filtration 9 


Some practical information on oil 
filters for oil circulating systems of 
engines and machinery, including a 
tabular comparison of various filter- 
ing methods in service, is available in 


Vol. 40, No. 3 The 
Texas Co. 


of Lubrication. 


Leak Testing 10 


Production testing of leaks in cast- 
ings is without “dunking,” 
with a standard cabinet unit now 
available. Bulletin AB-4. 
Products Co. 


possible 


Moore 


Oscillographs 11 


A new 38-page loose-leaf catalog 
which describes oscillographic 
tems and for 


use has just been released. 


sys- 
accessories industrial 

Illustra 
and specifica- 
tions are included for four, two, and 
one channel 


tions, technical data 
recorders as weil as for 
the highly versatile new “150” series 


system. Sanborn Co 


Thermometer Bulbs 12 


5701 describes resistance 
thermometer bulbs of high speed, ma- 
rine, room temperature and sanitary 


Catalog 


types, for temperature spans as nar- 
row 20F. included are wet 
and dry bulb resistance thermometer 
for measurement of rela- 
tive humidity. Industrial Div., Min- 
neapolis-Honeywell Regulator Co. 


as Also 


assemblies 


Jig Borer 13 

Said to be the largest precision jig 
borer built, the Model 4E is described 
in 12-page circular 556. Pratt & 
Whitney Div., Niles-Bement-Pond Co. 


USE THIS POSTCARD 


Two Die Casters 14 


Model 50 and Model 100 die casting 
machines, the two smallest in the line, 
are described in a bulletin just issued. 
The Cleveland Automatic Machine Co. 


FREE LITERATURE—C ontinued 





Melting Furnace 
, | tin On simy 

fen 

grams, perfor and oth 


nical data. 


mance 
Bulletin No. 29. Lindberg 
Engineering Co. 


Hole Punch 
Wale 


unit 


16 


“JD” hole punching 
are designed to punch mild steel 
up to % in. thick and may be used 
and re-used in unlimited setups. Bul 
letin JD. Wales-Strippit Corp. 


Type 


Stainless Reader 

A folder 
steel “library” lists a 44-page general 
catalog and 12 other booklets. Armco 
Steel Corp. 


17 


describing it stainless 


Scheduling 18 


A visual machine loading system is 
described in a 
KD738 


ton Rand, Ine. 


six-page brochure 


| 


recently released by Re ming- 


Muffile Furnace 
The 
furnace 


SC-165 ju 
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muffle 
bulletin 
t released by Surface Com- 


Atmotrol vertical type 


are described in 


bustion Corp. 


20 


rubberized abra- 
on burring, smoothing and pol- 
i hing 


Rubberized Abrasives 
A treatise 
sives 


about 


operations is included in cata- 
log No. 53 covering wheels, points, 
blocks, sticks and cones for machine 
or manual application. Cratex Manu- 
facturing Co. 


Knuckle Press 21 


A complete line of knuckle presses 
for squeezing operations such as coin- 
ing, embossing or sizing, are described 
in eight-page catalog K-53. Verson 
ilisteel Press Co. 


Engineering Service 
A 16-page 
firm’s 


brochure outlines the 
engineering and development 
ervices available to the aircraft and 
other industries. Write to C. W. 
Wendt, president, All American Engi- 
neering Co., Wilmington, Del. 





| LEDLOY ‘aca: 35x 


we Screw Machine Capacity! 





\ 
| N 


@ “We increased screw machine capacity over 3 (35% to be exact)”, 
says one enthusiastic user of Ledloy. Other users report increases of 30% 
to as high as 75%. In every case, Ledloy produced better finish. With 
identical heat treatment, mechanical properties such as yield strenath, 


tensile strength, and ductility were unaffected. 


This faster feeding, faster machining steel can do the same for you. Call 
your local representative or write today regarding application of Ledloy 
to your products. 


Similar advantages are also obtainabl«. through use of leaded allcy steels 
which are available in full range of A.I.S.I. or S.A.E. standard analyses. *inland Ledley License 


COPPERWELD STEEL COMPANY « STEEL DIVISION * WARREN, OHIO 


For Export — Copperweld Steel International Company, 117 Liberty Street, New York, N. Y. 
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FOR ADDITIONAL INFORMATION, please use postage-free reply card on PAGE 89 


Rugged Gyro 


A floated-type gyro of extreme 
accuracy and ruggedness is now in 
production in several models. Called 
the Hermetic Integrating Gyro, it 


measures angles smaller than 1/36,000 
of a degree of arc, and motion from 
1/12,000 in. per hour to over 12,000 
in. per hour. One test the gyro passed 
involved using it as a hammer to 
drive spikes into a board. Minne 
apolis-Honeywell Regulator Co. 


Cirele 46 on page 89 for more data 


Fuel Pump 


submerged fuel 
pump designed to Specification MIL- 
P-5249 (USAF), Type B-26 configura- 
tion is the basis for Model RG-11250 
designs. 


Totally 


booster 


The intended use is on heli- 


copters and smal! aircraft. Motors 
and impellers are matched to deliver 
the specific pressure and flow required 
of the aircraft. 


9? 


The pump throws out part and com- 
presses the balance of entrained vapo) 
to supply a solid line of fuel to the 
inlet of the aircraft engine driven 
pump. vapor lock 
and permits the engine driven fuel 
pump to function normally, with 
fuel boiling in tank surrounding the 
booster pump. Reports indicate the 
pump is satisfactory up to 
25,000 ft. Lear, Ine. 


This eliminates 


booster 


Cirele 47 on page 89 for more data 


Clamps 


A source for immediate delivery of 
Army and Navy approved clamps in 
the AN 742 series and the new 
MS21919 series is now offered. Com- 


pletion of new tooling for large quan 
tity runs enables the company to 
maintain full production on AN742 
clamps in sizes —2 through —29 in 
carbon steel, aluminum alloy and 
stainless steel. Additional dash num- 
bers will be available in the near fu- 
ture. The MS21919 series is rapidly 
being made available in all 
Universal Metal Products. 


sizes. 


Circle 48 on page 89 for more data 


Converter 

Model 2560 frequency converter de- 
livering 60 va of regulated 2500-cycle 
power, is said to be suited for work 
on computers, guided missiles instru- 
mentation, and similar applications 
requiring adequate power coupled with 
precision voltage and frequency regu- 
lation. The frequency regulated out- 
put is accurately controlled by a tun- 
ing fork. Protection against fre- 


quency change due _ to 
failure is assured by an output cutoff 
relay. 

Operating on a 110-120 volt, 60- 
cycle line voltage at a maximum dis- 
sipation of 365 watts, the unit de- 
livers a monitored output, adjustable 
between 90 and 115 volts, 2500 cycles, 
at 60 volt-amperes maximum. Within 
the specified input voltage limits, 
voltage regulation, frequency regula- 
tion, and harmonic distortion are in- 
dependent of the power factor be- 
tween 0.5 lagging and 0.5 leading. 
Voltage is regulated to better than 
+% per cent, frequency to better than 
+0.04 per cent, and total harmonic 
distortion is less than +1 per cent. 
The unit also features long-time 
stability. Avion Instrument Corp. 


component 


Cirele 49 on page 89 for more data 


Sensitive Valve 


A flow sensitive pressure regulator 
now available responds to the flow of 
oil entering it in such a way that the 
relief valve setting decreases as inlet 


flow decreases. A fixed displacement 
hydraulic pump will not stall when 
the input torque is reduced below 
that value required to meet the set- 
ting of an ordinary fixed setting pres- 
sure relief valve. Accordingly, an 
emergency hydreulic system can al- 
ways depend on an instantly available 
flow at whatever pressure the powe1 
source is capable of producing. Al- 
though a 3000-psi hydraulic system 
may deteriorate to 500 psi or less, 
total power will not be cut off mere- 
ly because a conventional 3000 psi 
relief valve has stalled the pumping 
source. Vickers, Inc. 


Circle 50 on page 89 for more data 
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LOST HORSEPOWER can be 


dangerous... and costly! 


When the bells clang and sirens scream, you know that the 
fire engines in your community are on their way...and 
you're proud of that equipment, because it’s ready to meet 
any emergency with full, responsive horsepower! 


Engine manufacturers can be proud, too, of the full, 
responsive horsepower built into today’s engines. Chrome 


piston rings are vitally important to the controlling of 
that horsepower and... 


34 out of 36 engine manufacturers specifying 


Perfect Circle 


The standard of comparison 


chrome rings use 
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The application of solid chrome plating 
to piston rings, os perfected by Perfect 
Circle, more then doubles the life of 
pistons, cylinders and rings. Complete 
performance data will be sent upon re- 
quest. Perfect Circle Corporation, Hagers- 
town, Indiana; The Perfect Circle Co., 
lid., Terente, Ontario. 





C4sewwations. 


By Joseph Geschelin 


Coming 
Events 


Some interesting slants were given 
on new developments at the Auto- 
Lite press conference in New York 
through the able guidance of its vice- 
president, L. H. Middleton. On the 
matter of 6-v vs 12-v ignition sys- 
tems, he still believes that the ad- 
vanced form of 6-v system with non- 
fouling spark plugs can satisfy the 
requirements of high compression 
V-8’s and at lower cost. Middleton 
spoke at some length regarding pros- 
pects for the central power source 
being groomed by Auto-Lite for pas- 
senger car applications. One gathered 
that this might appear some time in 
the near future. He also touched on 
car air conditioning and predicted 
that a compact unit, combining heat- 
ing and cooling in a single package, 
with perhaps only a half-ton rating 
is the coming thing. 


Gas 
Turbine 


We have mentioned the gas turbine 
quite a bit recently and it is a sub- 
ject that will be uppermost for a long 
time to come. Predictions of laymen 
sparked by wishful thinking would 
make the advent of gas turbines for 
motor vehicles just around the cor- 
ner. But informed specialists say 
otherwise. In announcing its experi- 
mental regenerative cycle gas tur- 
bine recently Chrysler said that most 
of the design problems had been 
solved with respect to fuel economy. 
Later, the company cautioned that 
the launching of an experimental car 
does not imply that this development 
can be available to the public within a 
reasonably short time. Chrysler does 
not believe it will take 25 years, 
neither does it expect fruition within 
five. Obviously, it will be somewhere 
in between, perhaps seven to 10 
years, if we venture a guess. 


Rubber 
Progress 


From Goodyear’s annual report for 
1953 we learn that during the past 
year the company achieved the first 
satisfactory production of a GR-S 
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oil master-batch, a synthetic rubber 
containing 50 parts of oil per 100 
parts rubber. This will result in a 
better product at far lower cost. 
Another synthetic rubber—Chemigum 
SL—was developed, possessing excep- 
tional strength and ozone resistance, 
now being groomed for tire tread 
stock. Brighter colored and longer 
wearing automotive mats, and a new 
type high solids cold latex for Air- 
foam also have been placed in pro- 
duction. The latter promises less de- 
pendence on natural rubber for many 
applications. 


Engine 
Analysis 


As the result of a suggestion we 
shall add to the next tabulation of 
horsepower race ratings a footnote 
indicating engines that operate on 
regular fuels. We have already noted 
the two current schools of design 
those using premium fuels exclusive- 
ly, and those who get along with 
regular grades—without identifying 
them by name. At this writing we 
may note that in the tabulation of 
new 1954 egines, the Ford, Chrysler 
and Studebaker families of engines 
all are recommended for regular fuel 
operation. 


Black 
Magic 


According to Ethyl News, Jan.- 
Feb., 1954, carbon black made by the 
furnace process from oil will be pro- 
duced at a rate close to a billion 
pounds a year when all projected 
plants are completed in the near 
future. Modern Furnace techniques 
make it possible to produce carbon 
black in a variety of particle sizes for 
specific applications. Modern blacks, 
possessing a high degree of resistance 
to abrasion are perticularly suited 
for use in tires where long wear is so 
important. Tires for motor cars con- 
tain upwards of four pounds; other 
rubber products containing this in- 
gredient being used for conveyor and 
power belts. Paints, leather finishes 
and plastics also employ § carbon 
black. Among its more recent uses 


is for mixing with concrete to soften 
glare from highways. 


Machinery 
Buying 

Major difference between the auto- 
motive industries and general metal- 
working industries may be found in 
a “scoop” statement in one of the 
leading metalworking magazines 
drawing attention to the fact that 
most buyers are holding back on ma- 
chine tool commitments to see how 
the economy reacts. That is decidedly 
not true of the automotive industries. 
Let us cite just one specific example 
of the difference. At the present writ- 
ing four major motor car producers 
are planning the introduction of new 
V-8 engines for 1955 models to be 
announced this fall. Their identity 
is no secret —Chevrolet, Pontiac, 
Packard, Plymouth. Special transfer 
machines and other types of machine 
tools—totalling many millions of dol- 
lars of investment—have been com- 
mitted and are flowing into the vari- 
ous plants. They are not waiting to 
see how things turn out; they will be 
instrumental in assuring that busi- 
ness will look up. 


Parts 
Makers 


Supplementing the series of articles 
on the research facilities of the parts 
makers, you will soon find a group of 
articles dealing with their production 
facilities as well. Because of greater 
diversity of products as well as the 
smaller lots in which most parts are 
produced, the parts makers have to 
rely upon general purpose machinery 
in the main. Here and there they also 
employ a large variety of single pur- 
pose equipment, although only a few 
can match the transfer lines now 
found in motor car plants. Neverthe- 
less, when you consider the scope of 
the parts industry and the great num- 
ber of companies engaged in this ac- 
tivity, the equipment and tooling and 
ingenious production tricks will be 
of interest to any one concerned with 
manufacturing. 
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“Here’s why GISHOLT insists upon 





th HEAVIEST CASTINGS! . 


Look at them. . .castings for the heaviest saddle type 
turret lathes in the business! Look at all the angles: 


First, note how the headstock is cast integrally with 
the bed for perfect spindle alignment... how cross sup- 
ports give the most solid base for carriages, tools and 
slides...how extra-heavy webbing gives the head- 
stock the ruggedness to support powerful gear train 


members. The Gisholt 5L Saddle Type Turret Lathe has 
a net weight of 22,500 lb. without equipment. 
Remember, too, that cast iron absorbs vibration. 
The heavier the better! And Gisholt controls the qual- What does it mean to you? You can load up your Gisholts 
3 4 Sr with carbides and really turn out the chips! You've got the 
ity of the finest nickel semi-steel in its own foundry. strength, the rigidity and the freedom from vibration to 
take all the speed you can get from today’s carbides—with 
the heaviest feeds—and still have the safety margin to take 
care of tomorrow's tool bit developments. 


THE GISHOLT ROUND TABLE 
represents the collective experience of 


a specialists in the machining, surface-finishing 
Madison 10, Wisconsin and balancing of round and partly round 


parts. Your problems are welcomed bere. 


TURRET LATHES » AUTOMATIC LATHES + SUPERFINISHERS + BALANCERS + SPECIAL MACHINES 
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METALS 


Slight Advance in Steel Scrap Market. Price of Titanium Cut 
for First Time. Quotations for Lead Continue Upward Trend. 





By William F. Boericke 


Hopeful Signs on Steel Horizon 


By Mid-April steel producers admitted generally 
that the month thus far had been disappointing in 
bringing in any substantial new tonnage orders to 
lift the industry’s operating rate from 68 per cent of 
capacity. Nevertheless there were signs that the long 
decline was definitely flattening out and improvement 
had set in. 

Earlier in the month Republic and Jones & Laughlin 
had stepped up production at their Cleveland plants 
because of more business. International Harveste 
had recalled thousands of workers for the same reason. 
A nonintegrated producer reported more warehouse 
orders. There was an improved demand for wire 
products, often regarded as a forerunner of need for 
other steel products. More orders were coming in, 
yenerally smal] tonnagewise, but often marked for 
immediate delivery. 

In short, it appeared that inventory correction, if 
not completed, was nearing the end. Without doubt, 
steel producers had seriously underestimated inven- 
tories of their customers at the start of the year and 
it has taken much longer than expected to liquidat« 
the excess. Another factor has been the reluctance of 
buyers to place orders in advance. They have been 
fully aware that most steel products are in easy supply, 
and instead of wanting a 50-60 day inventory position 
they have been content with 30 days. 

As a consequence, it appears certain that actual 
consumption of steel has been at a considerably highe: 
rate than the 68 per cent operating capacity would 
indicate. New purchases alone are not an index of 
consumption because of steady inroads into inventories 
to supplement buying and quite likely many steel con- 
sumers have been using up steel at a faster rate than 
they have accumulated it since January. 

It is possible that this cautious attitude has been 
carried too far and an inventory position that looked 
comfortable in April may look woefully small in May 
and June when really. tough negotiations begin with 
the Steelworkers Wage Committee over the new con- 
tract. Should threat of a steel strike develop, there 
might be a rush of buying as consumers seek to pro- 
tect themselves from a shortage. 
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Market Improves for Steel Scrap 


The first sign of improvement in the market for 
steel scrap, traditionally a barometer for the steel 
industry, came late in March when the price stiffened 
at $23.33 per ton according to the composite price of 
Iron Age. By the middle of Apvil it had advanced to 
$24.50, with reports that higher prices were being 
paid in the Chicago area. 

It was high time. Scrap dealers were calling for 
emergency loans from the Government, for stock- 
piling, for conservation of iron ore to promote larger 
use of scrap. It was pointed out that the steel scrap 
business had declined at a much faster rate than steel 
output and was not exceeding i.6 million tons per 
month with more home scrap used than purchased 
scrap. In brief, scrap buying was sufficient for only 
10 per cent steel operations instead of 68 per cent. 


Alloy Steel Business in Doldrums 


Demand for alloy steel was slow and it is expected 
that first quarter earnings for most manufacturers 
will make poor comparisons with a year ago. A large 
stainless producer reduced its working force to 4100 
men compared with 6100 at the start of 1953, and 
4800 on January, 1954. Business has been slack in 
ferro alloys generally. An exception holds for nickel 
and nickel stainless. It was announced by Washing- 
ton that a continuing shortage of nickel still exists 
with relation to military, atomic energy, stockpile, 
and civilian demands. The Business and Defense 
Services Administration ordered that ratings on 
orders for additional nickel must be cancelled to the 


extent necessary to adjust the net amount of nickel 
required. 


Titanium Price Is Cut 


Titanium’s price was cut for the first time when 
du Pont offered Grade A ductile metal at $4.72 per 
lb, down from $5. Process improvement and _ in- 
creased capacity made the new price possible. This 
was the first price reduction since the metal was in- 
troduced commercially eight years ago. The com- 
pany announced that it is spending about $1 million 
a year on research directed toward still lower costs. 
Most of the fabricators of titanium mill products 
trimmed their prices an average of about 12 per cent 
last month. 


(Turn to page 100, please) 
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Than Nuclear Fission ! 


AYNE University’s first Industrial Marketing 
W Contereic held in Detroit late last March, 

turned out to be a flash of inspiration that 
cast considerable light on the problems of parts makers 
and suppliers to the automotive industries. It offered 
for the first time a common meeting ground for the 
suppliers and their customers and judging by the 
attendance and interest, the conference was a good 
thing for everyone concerned: Now that ground has 
been broken it is a foregone conclusion that the Con- 
ference will become dn annual event in Detroit. 

What is particularly significant to readers of AUTO- 
MOTIVE INDUSTRIES is that the meeting was timed 
fortuitously to coincide with the initiation of the 
series on the parts makers which began February 1, 
1954, and will continue for some time into the next 
few months. 

Three important industry spokesmen confirmed the 
major role of parts makers and suppliers in the auto- 
motive picture. According to D. S. Harder, vice-pres., 


Suppliers and Their Customers ra 


manufacturing, Ford Motor Co., “No company is big 
enough or smart enough to keep track of all the new 
ideas or to think of all the possible ways it can improve 
its products and its efficiency. In our case, our thou- 
sands of suppliers represent a vast storehouse of spe- 
cialized knowledge and skills.” Mr. Harder then men- 
tioned a very significant statistic, namely that Ford 
Motor Co, today draws upon some 20,000 outside sup- 
pliers for parts, materials, equipment, etc. 

Recognizing the current competitive situation, Mr. 
Harder emphasized the need for lower costs, and called 
on parts makers to assist their customers by running 
sound, profitable, and efficient businesses. Automotive 
producers must be able to buy parts and materials and 
equipment at competitive prices if they are to sell 
automobiles, for example, at competitive prices. 

One of the most interesting events at the Confer- 
ence was the purchasing agents’ panel, designed to tell 
suppliers what the customer expects of them. On the 
panel were: George Burley, Motor Products Corp.; 
J. ©, Poyner, steel buyer for Chrysler Corp.; M. F. 
Rummel, director of purchases, Pontiac Motor Div., 
and L. Glen Wiseley, Michigan Consolidated Gas Co. 
The panel was in general agreement on a number of 
cardinal points that will bear study by everyone con- 
cerned, They may be summarized briefly as follows: 

1. Parts makers’ salesmen should be well informed, 
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diplomatic, have a good grasp of their own business, 
product, and facilities, and should be familiar with 
their customers’ problems. ; 

2. Competitive products must meet engineering 
specifications, must possess high quality. 

3. After meeting basic requirements, a successful 
parts maker must have a competitive price, maintained 
consistently, and preferably without escalator clause. 

4. Customers also give considerable weight to hon- 
esty of claims, adherence to delivery promises, and 
service to the account. 

5. The purchasing agents insist upon dealings 
through channels, always through the front door, 
frown on back door selling. 

Much of what was said by this panel was confirmed 
by D. S. Harder in outlining some objectives of 
Ford purchasing policy. Ford insists upon buying 
production and service parts on the basis of drawings 
prepared by engineering. It must have assurance of 
adequate capacity and capability on the part of its 

suppliers to assure the supply and 
delivery of material according to 
schedule. Ford also insists upon 
getting the lowest economical cost, 
in keeping with quality and deliv- 
which nevertheless permits 


suppliers to retain a fair profit. 
Finally, Mr. Harder said that 
suppliers can render valuable aid 


Join in Marketing Conference . 


maintaining adequate inven- 
tories, to enable the mass producer 
to rely upon his suppliers for a 
certain flexibility in meeting re- 
quirements. 

While on the subject of buying, consider a valuable 
tip given by Walter Burwell, Chevrolet Engineering. 
He cleared up a point of great significance when he 
showed that the purchase of parts and supplies is not 
all centered at the Chevrolet central purchasing de- 
partment. He brought out that the many decentral- 
ized manufacturing plants and assembly plants have 
their own purchasing departments, buying certain 
components of their own choice, particularly on the 
basis of geographical location. 

One example will suffice to illustrate this point. 
Chevrolet presently has two engine plants—one in 
Flint, the other in Tonawanda. Each one has its own 
resident engineer and its own purchasing department. 
The standardized items which require no further 
fabrication—such as spark plugs, ignition parts, car- 
buretors, air cleaners, and the like, all are purchased 
by central purchasing. When it comes to the compo- 
nents of the basic engine, however, each plant exer- 
eises its own judgment as to what it will make and 
what it will buy, after committee discussion among 
the members of the management team and the resi- 
dent engineer. To a larze extent it depends upon the 
nature of manufacturing facilities in a given plant. 

For instance, the Flint engine plant makes its own 

‘oilpans. This can be done economically since Flint has 
(Turn to page 126, please) 
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[| to make your new product, OR... 


[| to make a good product better, OR... 
es as a new source of supply for you, OR... 


[ to provide dependable manufacturing facilities 


SOMEWHERE in your business there is a need 
for the many diversified facilities, the engineering 
skills and the wide production experience of 
Thompson’s SPECIAL PRODUCTS DIVISION, 


Whether it’s a question of design, research, 
development, improvement, manufacture or 
source of supply... talk your problems over with 
the men of Thompson’s SPECIAL PRODUCTS 
DIVISION. You can count on them for the 
right answers! 

Write today for your free copy of “SPECIAL PRODUCTS”. 
Address: Thompson Products Inc., SPECIAL PROD- 


UCTS DIVISION, Dept. AA, 2196 Clarkwood Road, 
Cleveland 3, Ohio. 
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You can count on 
SPECIAL PRODUCTS DIVISION 
Thompson Products 


2196 Clarkwood Road, Cleveland 3, Ohio 











METALS—— 


(Continued from page 96) 


Lead Price Advanced 


Six price advances for lead within 
little more than a months time 
(March 9-April 12) are convincing 
proof that the statistical position of 


the metal was much stronger than 
generally realized earlier in the year. 
Demand from abroad improved 
steadily until the London price was 
definitely higher than in New York, 
freight and tariff considered. By 
mid-April lead presented a striking 
example of a complete turnabout in 
a major metal. Shipments in April 
are believed to be as large as any 
month in 1953. 


Machining Behavior of Titanium and 


the tooth hits the work on the next 
pass. 

8. The comparative effectiveness of 
various cutting fluids was not tested 
in this phase of the work. Soluble 
oil at four per cent concentration was 
used throughout. Better cutting fluids 
may be available. 


Routing 

Stacked sheets of Ti-10UA or RC- 
130A up to a total thickness of 
about a quarter of an inch can be 
routed with limited success. Ti- 
tanium is so much harder and 
stronger than aluminum alloys that 
a direct substitution of routing meth- 
ods can hardly be expected. 

Slender, fragile routing cutters 
(% in. diameter used in these tests) 
deflect so much when used on ti- 
tanium that the customary thick 
stacks of sheets cannot be handled. 
Tool failure, as in milling, is hastened 
by the manner in which chips ad- 
here to the tool. Relief angles must 
be generous to minimize this tendency. 
Cutter deflection will change the tool 
geometry; rapid wear by rubbing and 
galling on the tool flank is likely to 
precede actual] tool] breakage. 


Drilling 


1. Chip flow, clogging and point 
smearing are the major problems. 

2. Breakage can be minimized by 
using the shortest possible drills; use 
a jig. 

3. Design holes as shallow as pos- 
sible. 

1. A lubricating and chemically ac- 
tive fluid is important on small drills. 

5. A coolant is more important with 
1%, in. and larger drills. 

6. Blunt points (140 deg) are su- 
perior on small sizes; 90 deg or a 
double angle on large. 

7. Check drill angles on new drills 
as received, Regrind points on a 
drill grinder and recheck point angle, 
clearance angle and web thickness 
carefully. Be 
geometry. 

8. General speed and feed recom- 
mendations: 30-50 fpm for alloy ti- 


consistent in drill 
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tanium of 300-350 Bhn. with low 
carbon content. Feeds of 0.003 to 
0.007 ipr are satisfactory, increasing 
with increasing diameter. (For % 
in. drills, the rpm should be between 
150 and TAO.) 

It was found at once that drills 
should be supported as rigidly as pos- 
sible. When stub-type screw machine 
drills could not be obtained in the de- 
sired sizes, the longer drills were 
either broken off short and reground 
or were encased in a snug fitting 
sleeve, leaving only enough projection 
for the required depth of hole. This 
precaution eliminated most of the drill 
breakage. In production, drill jigs 
should he used, 


Tapping 

Titanium tapping tips: 

Use largest possible tap drill. 
2. Use spiral-point taps. 

Use interrupted-flute taps. 

Relieve the tap. 

Design for the 

threads. 

Use highly active cutting fluids. 


fewest possible 


Use slow tapping speed. 

Titanium alloys present a severe 
tapping problem. Therefore, a few 
words about the specification of 
threaded holes seems essential as a 
slight relaxation of tolerances is like- 
ly to mean great savings in tapping. 
Percentage thread (which is indepen- 
dent of the class of fit) is established 
by the tap drill used. Seventy-five per 
cent thread is considered standard 
practice, but it has been suggested 
that 50 per cent thread may be ade- 
quately strong in many cases. Rarely 
is a thread depth greater than 65 per 
cent necessary. In the smaller sizes, 
the strength of the screw becomes the 
limiting factor and failure will occur 
across the root section and not by 
stripping. Also, the deeper the 
threaded hole (the. more threads in 
engagement), the lower the percent- 
age of thread can be. Class of fit, 
which depends on pitch diameter, 
should also be considered carefully. 
This is particularly important in tap- 


Business of course was stimulated 
by announcement of forthcoming Gov- 
ernment buying for the stockpile. No 
details were furnished as to tonnages 
to be bought or price to be paid, but 
it was thought the Government would 
take about 10,000 tons a month up 
to a total of 50,000 tons of lead and 
100,000 tons of zine, chiefly from 
mines now closed because of low 
prices, or from mines newly opened. 


Its Alloys 


ping titanium for there is a strong 
tendency toward smearing on the 
lands of the tap. The presence of 
metal on the lands of the tap will re- 
sult in oversized tapped holes and the 
desired class of fit will not be main- 
tained. 


Suggested tapping speeds 

Material Tap speed, fpm 
Ti-75A 40-50 
RS-120 40-50 
Ti-150A 30-40 
Ti-140A 30-40 
RC-130B 20-30 
MST 3A1-5Cr 10-20 


Hacksawing 


All the commercial titanium alloys 
except those containing high carbon 
can be hacksawed with reasonable 
speed and efficiency. Cutting rates 
are 25 to 50 per cent slower than for 
quenched and tempered alloy steels 
of equivalent hardness. Blade life in 
terms of productivity is at least 50 
per cent lower, 

Recommendations: Average rate of 
cutting for stock frem two to 3'%-in. 
square or round in the 275-350 Bhn. 
hardness range is 1% sq in. per min 
with about three sq in. per min as 
maximum, This will yield a blade life 
of about 120 sq in. cut using 0.050 in. 
runout as the limiting criterion. At 
a 5%-in. stroke, the cutting speed 
should between 45 and 75 
strokes per min. A positive 0.006 to 
0.009 in, feed per stroke should be 
used, again depending on the titani- 
um hardness and to some extent on 
the size of the piece. 


Belt Grinding 

Silicon-carbide, 80-grit belts oper- 
ated at around 1500 fpm with 100 psi 
feed and using a suitable coolant, 
permit up to four in. linear stock re- 
moval in 14 min. 

The first belt grinding tests were 
made: using Titanium Ti-150A. Dry 
grinding was attempted but the re- 
sults were so poor that it was aban- 
doned. For the time being, then, a 

(Turn to page 114, please) 
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STYLE 1212-A. For identical or 
different operations at each end 
When loading time of parts ap- 
proximates the time of machining, 
a double-end machine practically 
doubles production capacity. 





You buy Profit Insurance 


when you replace obsolete equipment with 
these MODERN COST-SAVING MACHINES 


STYLE 2112-A. Single- 
end model for work- 
pieces in the small 
and medium-size 
range. Flexible hy- 
draulic controls give 
easy adjustment of 
multiple operations. 


STYLE 112-C. Large 
and sturdy with long 
stroke. Accommodates 
medium and heavy 
work, gives maxi- 
mum precision pro- 
duction, minimum op- 
erating cost. 


STYLE 17. Massive 
construction. Main- 
tains tle highest pre- 
cision standards on a 
profitable production 
basis. Economical in 
operation, can be set 
up for variety of jobs. 


With this versatile equipment, you can precision 
bore, turn, face, counterbore, chamfer, and groove. 


These machines are standard, yet they'll handle 
a large variety of precision operations. Ex-Cell-O 
also has the standard items of tooling to make this 
possible at minimum cost. 


These fast, sturdy, flexible Ex-Cell-O machines 
are profit insurance. For years to come they will 
keep on turning out precision work at maximum 
production speeds. 


BORING MACHINES 


Get all the facts about them from your 
local Ex-Cell-O representative, or 
write for a Precision Boring Catalog. 


EX-CELL-O© CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS © GRINDING SPINDLES 
CUTTING TOOLS « RAILROAD PINS AND BUSHINGS © DRILL JIG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 


54-2 
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Piasecki Confident of Future; 
More Integration in Making 


Strongly entrenched in the rotary 
wing aircraft manufacturing field 
after only 10 years in business, Pia- 
secki Helicopter Corp. is facing the 
future with a $130 million backlog of 
unfilled orders. Its recent annual re- 
port shows that the company’s total 
sales in 1953 reached $86,726,430, com- 
pared to $64,450,014 in 1952; net earn- 
ings last year were $1,226,938, as 
against $826,315 in 1952. 

Although assembly of the last 
HUP-2 and H-25 helicopters was com- 
pleted under existing contracts in 
February, work is continuing at a 
steady pace on the firm’s H-21 heli- 
copter and its new YH-16 Trans- 
porter. The company is also actively 
seeking and expects to receive addi- 
tional contracts from domestic and 
foreign military sources. 

Perhaps the most notable feature 
of Piasecki’s current operations is the 
increasing emphasis on integration 
with less and less subcontracting of 
parts. For example, the company 
started last year to construct fu- 
selages for the H-21, which had been 
formerly subcontracted, in its own 
plant. This process is being and will 
be applied to other components as 
well to the point where, instead of 
subcontracting 70 cents out of every 
cost dollar, only 30 cents will go for 
outside work. 

This trend toward further reduc- 
tion of subcontracting parts and as- 
semblies was one of the primary 
reasons behind Piasecki’s leasing of 
245,000 gross sq ft of space at the 
former Autocar plant in Ardmore, Pa. 
With this additional facility, which 
brings total plant area to 912,000 sq 
ft, the company expects to manufac- 
ture more items now subcontracted 
and to perform substantial amourts 
of new business. Although initial em- 
ployment at the Ardmore operation 
will be in the neighborhood of 500, 
the payroll is expected to increase to 
1500 in time to come. 
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LIGHT THREE-PASSENGER SPORTS CAR 


Exhibited at the recent Chicago Automobile Show was this 2100-lb plastic body sports 

car. Made by Triplex Industries, Inc., and called the Chicagoan, it is 14 ft, six in. 

long, 52 in. high to top of windshield, and has a 100-in. wheelbase. Body and frame 

of the three-seater car are said to be adaptable to all V-8 engines. The company 

plans to manufacture about 300 to 400 units this year and will sell body and frame 
for $1500 or complete car for about $2500. 


Lincoln-Mercury Issues 
New Badges to Workers 
Lincoln-Mercury Div. of Ford Motor 
Co. is now supplying its 
workers with a new type of plastic 


hourly 


badge which bears the employe’s name 
as well as his clock number. The cir- 
cular badges, about 2% in. in diam- 
eter, have black lettering on a yellow 
background. They replace the metal 
badges which had only the clock num- 
ber and which have been long used 


U.S. Firm to Produce 
French Plastic Cars 


Under an agreement signed a short 
time ago, Kish Plastics Co. of 
Lansing, Mich., will produce a new 
plastic sports car on chassis supplied 
by Renault of France. The vehicle, 
which was introduced for the first 
time at the recent International 
Motor Sports Show (see AUTOMOTIVE 
INDUSTRIES, March 1, p. 14), will be 
sold by PlastiCar Inc., of Doylestown, 
Pa. The latter sales organization 
has beer formed by the president of 
Rolle Mfg. Co. of Lansdale, Pa., whose 
former Plastics Div. was _ recently 
sold to Kish. 

Production of the four-cyl, rear- 


engine car is expected to start in the 
next 90 days. Initial output will be 
devoted to a convertible model known 
as the Rogue. However, it is ex- 
pected that within a year production 
will also begin on a hardtop model 
known as the Marquis. 


Statistical Issue Errata 


Nash Motors Div. erroneously 
stated that the Starter Drive on all 
their chassis models was the Sliding 
Gear with Overrunning Clutch Type, 
and it was reported as such on page 
147 of the March 15, 1954, Statistical 
Issue. The starter drive is a Bendix 
on all models, except when the Am- 
bassador is equipped with Hydra- 
matic. In that case, the starter drive 
engagement type is the Sliding Gear 
with Overrunning Clutch. 





Maximum Torques of Ford indus- 
trial engine Models JB-N, JC-N, and 
JD on page 276 of the March 15, 
1954, Statistical Issue are incorrrect. 
Model JB-N should be 286-1700, JC-N 
246-1800, and JD 147-1400. The Ex- 
haust Valve Head diameter of the 
JC-N should be 1.52 in., instead of 1.30 
in. as listed. 
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SPECIAL... 


Mills both ends of 57 up to 103 slots in L6 


different Jet Engine Rotors 


Automatic 2-spindle milling machine, arranged with automatic 
index for milling both ends of dove-tailed slots. 


Equipped with hardened and ground laminated tool-steel ways. 
Hydraulic and electrical installations to J.LC. standards. 


Automatic index unit arranged for milling the various stages 
from 57 up to 103 slots. 


Once machine is set up for any one part, operation is fully 
automatic, including stop when part is finished. 


BUHR MACHINE TOOL CO. 


ANN ARBOR, MICHIGAN 


--- MULTIPLE-SPINDLE 
HIGH PRODUCTION MACHINERY 








Automatic Scheduling of Parts 


(Continued from page 53) 


reservoir carriers. In all there are of carriers from the ovérhead system, 
four types of carriers for handling lift sections are provided where re- 
10 different components. Each carrier quired, At present the system con- 
is fitted with a station selector switch tains 41 of these lift or drop sections, 
which operates track switches auto- 129 switches, 1936 ft of power track, 
matically by means of electrically con- 1674 ft of power-free track. The drop 
trolled air power in selecting the or lift sections are sections of free 


proper course to its destination. Sta- rail which are raised or lowered by 


tion selectors can be set for any one means of a double-acting air cylinder. 
of 11 positions by the operator. Drop sections in the assembly and in- 
To permit the loading or unloading spection areas are controlled by hand- 





HE ball stud shown here is a perfect 
example of the precision methods and 
quality material that go into the produc- 
tion of all Brown Hardened and 
Ground Parts. Twelve separate opera- 
tions are employed to produce this 
vital part. Every feature about this 
ball stud has to be right—every fea- 
ture is. It has strength, wear resis- 
tance, precision fit, true-ground 
spherical and tapered surfaces, close 
inspection and strict uniformity. 


Brown Hardened and Ground Parts 
have been serving the automotive 
industry for over 40 years. We 
refer you to any of our long list 
of satisfied customers. For infor- 
mation pertaining to your own 
requirements, simply write or 
wire. 
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operated air valves while those in test 
booths are completely automatic in 
operation. Both types have a safety 
device which holds a full carrier on 
the gravity free section while the lift 
section is in down position. 

The storage area served by con- 
veyor System One has 10 lines of 
gravity free storage sections. It is 
feasible to store about six hours of 
float on larger parts and about 16 
hours of float on some of the smalle: 
parts. To increase storage capacity 
for the larger parts, System Two has 
approximately two hours of additional 
float capacity on free sections within 
the assembly enclosure. 

Two of the conveyor lines in this 
system play such a vital role in the 
flow of parts that their function is 
supervised automatically by means of 
a differential electrical counter. The 
function of the counter is to super- 
impose an electrical control that pre- 
vents the system from becoming 
plugged with too many carriers of the 
same part. Control is initiated from 
the clearing of a lift section at a sta- 
tion along the floor assembly line. As 
the operator releases his lift section 
to clear an empty carrier, this action 
automatically releases a like carrier 
from the storage area ahead of the 
washer and another behind the over- 
head washer. 

Differential counter control, de- 
scribed briefly above, is applied spe- 
cifically on the conveyor line that 
transports empty carriers to the five 
drop sections in the storage area; and 
on the system that transports carriers 
to the drop sections along the assem- 
bly line. The latter conveyor also han- 
dies empty test cell carriers that are 
returned to the assembly line. 

In closing it may be of interest to 
comment on some special materials 
that have been adopted for some of 
the component parts, One example is 
the pump ring which is made of Arma 
steel by the new technique of shell 
molding, a product of the GM Centra! 
Foundry Div. The pump pressure 
plate is made of cast iron by shell 
molding. The valve body, on the othe: 
hand, is an Eatonite permanent mold 
gray iron casting. Pump vanes are 
made of tool steel. 

The plant is replete with special 
equipment of various types for the 
machining of component parts for the 
pump and valve assembly. Among 
these are some unusual examples of 
grinding techniques tnat have been 
especially adapted for power steering 
gear components. A sampling of some 
outstanding examples of advanced 
machine shop practice will form the 
basis for another article to appea 
soon. 
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SERVICE 








you get all three with 


Bs. W 


CARBON STEEL 


SEAMLESS 


MECHANICAL TUBING 
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AVAILABILITY 
Buying convenience through 
a single source of hot-fin- 
ished and cold-finished car- 
bon steel tubing, produced 
in a wide range of grades 
and sizes. 
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SERVICE 


You can save through the 
dependable assistance of 
B&W Regional Representa- 
tives and qualified distribu- 
tors, trained to help solve 
fabrication problems and 
to assist in tube selection. 


remember —+- is meant for you. 


! 





THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa. —Seamiess Tubing; Welded Stainiess Stee! Tubing 
Allience, Ohio- Welded Cerbon Stee! Tubing 
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QUALITY 
Mechanical properties, ma- 
chinability, tolerances and 
surface finishes combined 
for ease of fabrication in 
your specific application. 


TA-4048 (CSM) 
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SOLVED THIS MARKING PROBLEM 








IDENTIFICATION MARKING 
FOR CONTRACT AND OVERSEAS PACKING 


%)/ 
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In contract and export packing of parts, assemblies, etc., certain JAN 
specifications call for three packaging stages: (1) enclosure in scrim- 
back or polyethylene lined heat sealing envelope, (2) intermediate pack- 
ing ina folding box, (3) final packing in corrugated carton. Each of 
these three types of containers must be marked for instant and 
permanent identification. Many manufacturers, dissatisfied with con- 
ventional marking with crayon, stencil, labeling or other form of hand 
stamping, have not only found great savings in time and money, but 
also obtained more legible, longer lasting identification using a 
Markem Method. One Markem machine (with appropriate Markem 
type and Markem ink) prints desired information on all three con- 
tainers. The vapor barrier of the envelope is not broken. Desired in- 
formation is changed rapidly. By printing quantities of containers as 
and when needed, inventory probiems are minimized. In this way, the 
Markem Method insures positive identification when the items reach 
their destination. 


MARKS THEM ALL 





CAN MARKEM Identification printing for contract and overseas 


packaging is but an example of how Markem solves 

HELP YOU? industry's marking problems. Markem has been 

* providing industry with production techniques and 

equipment to identify, decorate or designate its products, parts and 

packages since 1911. Markem also provides technically trained men 

who are available in your area to assure continued satisfaction with 
Markem methods and equipment. 


When you have a marking problem, tell us about it and send a sample 
of the item to be marked. Perhaps a complete Markem Method has 
already been developed to solve your problem. If not, Markem will 
work out a practica! solution. 


Markem Machine Company, Keene 8, N. H., U.S.A, 








Piston Design 


(Continued from page 56) 


slot has the effect of influencing the 
pulling-in or distorting of the thrust 
faces at operating temperature be- 
cause of the 200 F or more tempera- 
ture differential between the head and 
the skirt. Dimensions across the 
thrust faces of the piston become less 
than the computed values accompany- 
ing normal thermal expansion from 
room temperature to mean operating 
temperature. This action augments 
the thermal control of the piston, de- 
fined as that characteristic of a 
flexible skirt piston by which inter- 
nal forces are exerted on the skirt to 
prevent full normal expansion. 

It is possible in some measure to 
design into a piston the degree of 
control desired by considering such 
factors as: (1) the metal sections 
through which heat flows to the skirt, 
(2) the extent of heat flow restriction 
contributed by a slot, and (3) skirt 
flexibility as influenced by the length 
and type of slot and thickness of skirt 
sections. 

Bearing patterns on the _ thrust 
faces of pistons should cover 70 to 
80 deg of arc and be uniform to pre- 
vent scuffing. Bearing or contact of 
the piston with the cylinder walls 
should not take place at the shoulders 
of the piston or beyond them in the 
direction of the piston pin centerline. 
Generally, an increase in bearing 
width improves the side stability of 
the piston and reduces skirt deflection, 
thus producing improved alignment 
and longer piston ring life. The im- 
provement in piston ring life is based 
upon a reduction in the rounding of 
ring corners caused by the rocking of 
pistons in the cylinder. 

The foregoing represents a sampling 
of the material presented by Alcoa at 
the piston symposium. It indicates 
the wealth of material available to 
engine designers if they take ad- 
vantage of the know-how and facili- 
ties of the specialists. 
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Superior 
Stainless 


0 Steels 










SuVeneer* 
Copper Clad Metal 


in modern product fabrication—wherever 


lower costs 
higher performance 
better appearance 


are vital to sales 


The almost limitless range of fabrication provided by 

Superior Stainless and SuVeneer® Clad Metals makes 

SuVeneer® these materials truly basic in metal product design and 
Brass Clad Meta! manufacture. Each Superior coil represents precision 
ia) manufacture at its best—strip accurate in gauge, width 

and specified finish—uniform in composition—exact in 


“QUICK FACTS on Superior Strip Steels” .. . and | temper for your particular need. Check with us/ 
“An Introduction to Clad Metals’. . . two useful, free outta 
publications you should have. Write for them today! sS 






VISIT OUR EXHIBIT at the 2nd BASIC MATERIALS EXPOSITION 


ior Steel & 
Superior ee Superior will again present an interesting product showing of 


[@) 4710) 7.4010), Stainless and SuVeneer Clad Metals during the 2nd Basic Materials 
Exposition, Chicago Amphitheatre, May 17-20, 1954. Come visit 


CARNEGIE PENNSYLVANIA with us—there'll be much to see and discuss, to your profit 





1 ine performance 


is combined with 
low cost in the 
Long Torque Converter 


LONG MANUFACTURING DIVISION « BORG-WARNER CORPORATION 
DETROIT, MICH. AND WINDSOR, ONT. 
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TORQUE CONVERTERS oe CLUTCHES e RADIATORS ce OIL COOLERS 
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Flock Application 


(Continued from page 67) 


50 per cent reduction in the cost of 
flocking automobile trunk compart- 
ments. Previously, from 2 to 2% Ib 
of flock per trunk was required. To- 
day, only 1% lb is used. 

The case in point is the application 
equipment, shown in Fig. 2, now em- 
ployed at Packard Motor Co. The unit 
was designed and manufactured by 
Progressive Equipment Co. of Detroit 
in cooperation with Packard engineers 
and Cellusuede Products, Inc., Rock- 
ford, Ill., manufacturers of flock. This 
new unit replaced air compressors 
and spray gun equipment previously 
used on the production line. 

As shown, the new equipment con- 
sists of a hopper mounted above a 
motor-driven feed unit, which is 
geared to supply a predetermined flow 
of flock fibers to a low pressure dis- 
charge fan. Flock is fed by the unit 
at a rate of about nine pounds per 
minute and is distributed through a 
length of three in. flexible rubber 
tubing. A centrifugal exhaust separa- 
tor fan, equipped with a filter bag, 
acts as an air cleaner and reclaims 
a percentage of flock that normally 
would be wasted. The vacuum system 
is designed so that, if desirable, it 
can also be connected by flexible rub- 
ber tubing to an overhead hood to 
further reduce or eliminate any prob- 
lem of air-borne flock within the area. 

The major feature of the unit is 
that it operates efficiently with a much 
lower air pressure employed for the 
discharge system. This, in _ itself, 
greatly reduces the objectionable cir- 
culation of air-borne flock in the semi- 
enclosed area. As shown, the equip- 
ment is installed adjacent to the con- 
tinuous body transfer line. The flock 
feeder and the discharge are push- 
button controlled by the operator as 
shown in Fig. 1. By simply directing 
the flow of flock to the adhesive sur- 
faces, the operator quickly and effi- 
ciently completes his job as the bodies 
continue to move on the transfer line. 
One man handles the entire flock oper- 
ation and is capable of keeping pace 
with a line speed of 60 or more trunks 
per hour. The adhesive is sprayed on 
by another man before the bodies 
enter the flocking area. 
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ot PUNISHMENT 


STANDARD CYLINDER TUBING 


“Mirror Finished" to pre- 
cision tolerances, it’s used in 
automobile shock absorbers, 
power steering, hydraulic 
Pumps... without further 
sizing or finishing. 


Here’s a busy part of an automobile 
shock absorber that’s built for 
brutal punishment. It’s Standard’s 
modern “mirror-finish” Cylinder 
Tube. So that it won't weaken or 
leak under punishment, every inch 
of this tubular “toughie” must 
measure up to exacting specifica- 
tions—in cylinder finish .. . in ID. 
tolerances as close as .0O1” ... 
in extreme uniformity of wall thick- 
ness and concentricity ...in internal 
pressure resistance, to shocks up to 
9000 P.S.I. The elimination of 
broaching or further processing of 
any kind effect significant savings 
for our customers in product 


As you see here, the engineering 
involved behind the application of 
tubing to your product is more than 
shin deep at Standard. Our engineers 
will gladly show you why in helping 
you with your tubular application— 
whether it involves a simple structural 
or mechanical member... 

ora precision application. 


Send for our 8-page folder or 
see Sweet's Design Catalog. 


—_————— 
THE STANDARD TUBE CO. 


Detroite, = Michigan 
' J 
a 


' 
Fabricated Parts 


MAKE “STANDARD” YOUR 
SOURCE FOR— 


WELDED MECHANICAL TUBING 
WELDED STAINLESS TUBING 
BOILER AND HEAT EXCHANGER 
TUBING 

EXCLUSIVE "RIGIDIZED” 
PATTERNS 


STEEL TUBING SIZES: 4%" 0.D. TO 5%” O.D.—.028 TO .260 WALL. 
STAINLESS SIZES: 4%” O.D. TO 4%" O.D.—.020 TO .154 WALL, 


109 





Heat Treat Furnace Layout 


by Yalortfe . 7th of a Series 


A] SOLUTION FURNACE 
(8 HRS. @ 940°F.) 


8] HOT WATER QUENCH 
rc] BLAST QUENCH 


© AUTOMATIC TRANSFER 


PRECIPITATION FURNACE 
(13 HRS. @ 460°F.) 


FY TRAY TRANSFER 


Controlled Heat Treating 
of Forged Aluminum Parts 


top of that, when neneeaiiy huniettet can tle nog into 
the production line. 
It doesn’t take long for installations like these to pay 


off in a BIG way! Holcroft & Company, 6545 Epworth 
Bivd., Detroit 10, Michigan. 


<—' 
*HOLOROFT 4 COMPANY « 
— StraG) mor 


PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 


CHICAGO, ILL. + CLEVELAND, OHIO + HOUSTON, TEXAS PHILADELPHIA, PA. 


Metal Products, Ltd. 
ee Ontario Paris 8, France 


Official estimate of Air Force 
procurement activity is that in the 
next two years there will be a 
marked decline from the present 
peak rate. Both large and small 
defense contractors will thus be 
affected. 


Tests in progress at the Engi 
neer Proving Ground, Ft. Belvoir, 
Va., will show whether inter- 
changeable attachments for com- 
mercial-type bulldozers used by 
military units will produce desired 
savings in time and money. Pur- 
pose is to prevent the sidelining 
of bulldozers in the field, when 
damaged blades and other at 
tachments should be replaced 


Enabling legislation is before 
Congress which would permit 
states to require all out-of-state 
motor vehicles to conform to state 
inspection and insurance require- 
ments while within their borders. 


Motor carriers are cutting deep- 
er into the freighting business 
A study by the Bureau of Trans- 
port Economics shows a steady 
increase from 1944 through 1952 


Aftermath of recent H-Bomb 
publicity has left Government 
agencies security-conscious. Busi- 
ness & Defense Services Adminis- 
tration is urging industry to give 
top spot in planning new facilities 
to the idea of dispersal. 


Busiress and Defense Services 
Administration is considering the 
issuance of an order which would 
reserve a percentage of titanium 
mill products for industrial use 
Spokesmen for the industry have 
reported to the Government that 
the military take of titanium for 
aircraft frames and engines has 
not kept pace with expansion of 
production facilities 
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on these ELME® bending presses! 


Six out of ten Elmes® Hydraulic Tube Benders in 
operation at Tube Products Corporation, Tipp City, 
Ohio, are shown above. Used for forming exhaust and 
tail pipes for automobile, airplane, and diesel engines, 
these six presses have been in service for four years; 
the remaining four Elmes presses, not shown, have 
been in service for eight years. 


“These ten presses are in constant operation at least 8 
hours daily,” says Mr. E. C. Sonnanstine, Tube Prod- 
ucts’ executive vice-president. “In fact, at least 50% 
of the time they are in operation for 16 consecutive 
hours. Yet with all this heavy-duty operation, prac- 
tically no maintenance has been required—only normal 
replacement of worn gaskets. 


“We feel that the use of this equipment, with its simple 
tooling and exceptionally high operating speed, en- 
ables us to produce in quantities a quality product at 
the lowest possible cost to our customers,” 
Elmes Hydraulic Metalworking Presses have an envi- 
able reputation for maintaining high production . . . 
because Elmes builds performance into its press designs 
. the kind of performance that only 102 years of 
specialized engineering experience can produce. What- 
ever your press requirements—for drawing, forming, 
straightening, bending, hobbing, forcing, etc. — let 
Elmes’ long experience be your guide to better, faster, 
lower-cost production. Press recommendations and cost 
estimates are yours for the asking. 


American Steel Foundries ® 


ELMES ENGINEERING DIVISION 


METAL-WORKING PRESSES + PLASTIC-MOLDING PRESSES » EXTRUSION PRESSES « PUMPS » ACCUMULATORS « VALVES « ACCESSORIES 
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These SPECIAL FORMED WHEEL DRESSERS 
and a watch have one thing in common. 


Both are designed and made by specialists. Vinco will design and 
build special dressers which will dress wheels to grind involute, 
serration and straight sided splines, as well as helical and spur 
gears, These same dressers can be set up to grind the tooth 
flank, fillet and root in one operation. Dressers can be designed 
for dressing special forms consisting of angles, radii, a series 
of either or combinations of both. en formed wheel dressers 
are needed, your best bet is Vinco. 


Vinco Corp., 9117 Schaefer Hwy., Detroit 28, Mich. 


Metal Component Parts Mass Produced ¢ Air- 
craft and Commercial Gears © Model B-1 
Dresser @ Precisiondex @ Spline Gages Mas- 
ter Gears @ Gear Rolling Inspection Fixtures 
@ Camshaft Comparators © Optical Master 
Inspection Dividing Heads ¢ Involute Checker. ® 





TRADEMARK OF DEPENDABILITY 
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In just the interior of the aver- 
age late-model car, there are over 
250 exposed screws, requiring at 
least ten different sizes of screw 
drivers and nut drivers. 

e 

According to a recent survey, 
5.637 million U.S. consumers ex- 
pect to buy new cars in 1954, and 
3.348 million people already plan 
to buy in 1955. 


Approximately one-third more 
power is needed to crank an auto- 
mobile at 20 F than is necessary 
to crank the same engine, at the 
same speed, at 40 F. Two and one- 
third times as much power is 
— to crank it at zero F as at 


The Federal budget represents 
an average outlay of approxi- 
mately $1650 for every family in 
the U.S. 


It takes 8854 parts and 87 differ- 
ent kinds of specialists to create 
one of the big jet engines that 
power America’s latest military 
aircraft. 


+ 
It takes 165,000 tools to build a 
modern jet bomber. 
e 
Anti-icing equipment in a new 


| all-weather interceptor plane pro- 


vides enough heat to warm a 150- 
room office building. 
* 

Lubricating systems, bearings, 
and trouble-free accessories on 
modern aircraft must be able to 
operate eight to ten times as long 
without inspection as their World 
War II counterparts. 

. 

American families with annual 
incomes of $10,000 or more, before 
taxes, increased 36 per cent from 
1951 to 1952. 


Distributor breaker arms in an 
eight-cyl car make and break 
12,000 times in an average mile of 
driving. 
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THE MONTH 





PREPARED BY THE 


SENECA FALLS macHiNE co. “THE Qo-owung PEOPLE” stneca FALLS, NEW YORK 





So-swirxy AUTOMATIC 
WORK LOADING AND TRANSFER 
EQUIPMENT CUTS CAMSHAFT 
MACHINING COSTS 


PROBLEM: To automatically load, trans- 
fer and process camshafts through two 
machining and two 


gaging operations. 


Two standard 5" x 34" Model LR Automatic Lo-swing Lathes, 
each complete with necessary tooling, automatic gaging sta- 
tion, work transfer and work loading equipment, conveyor 
lines and control panels for coordinating the movements of the 
loading and transfer equipment. Machines are spaced suffi- 
ciently to permit easy access to the second machine and to allow 
for a bank of 20 camshafts on conveyor line between machines. 


dividual machines may vary without disrupting 
overall operation. Safety and quality control devices 
instantly detect and signal off-tolerance pieces. Signifi- 
cant advantages of this Lo-swing Automation Method 
are: 


® Elimination of operator fatigue due to mechani- 
cal handling. 

® Reduction of labor and unit costs due to auto- 
matically controlled machining and handling time. 
Improved quality control due to automatic gaging 
as each piece leaves the machine. 

Reduction in work spoilage and salvage expense. 
Reduction in number of operators required for a 
production line. 


Elimination of damage to parts which frequently 
occurs with hand loading. 


Reduction of accidents due to limitation of human 
reflexes. 
Straight line conveyor feeding which simplifies 
plant layout. 

Write for the new Lo-swing brochure,“ Automation is 


the Answer”, which illustrates and describes Lo-swing 
Automation Methods in detail. 





SOLUTION: The Lo-swing Automation 
Method selected comprised two Model 
LR Lo-swing Lathes complete with nec- 
essary tooling, Lo-swing automatic work 


loading 


g and transfer equipment, automat- 


OPERATION NO. 1 > 


TURN THREE DIAMETERS 


MODEL “LR” Lo-swing 
AUTOMATIC LATHES 


om a) 
|  @ OPERATION NO. 2 
CP; AC) URN FOUR DIAMETERS, 


om x AUTOMATIC GAGING STATIONS 
INDICATE OUT OF 


‘ 


ic gaging stations and the necessary con- 
trol system. 

Tooling is designed for rapid replace- 
ment. The front turning tools are fitted 
with adjusting screws which are pre-set in 
the tool room after the tools are ground. 
No tool setting is required at the machine. 
The rear facing and chamfering tools are 
mounted in magazine type tool blocks 
which are quickly replaced by other mag- 
azine blocks having pre-set tools. 

The installation requires no operator 
and is so designed that cycle time on in- 





TOLERANCE PIECES BY COLORED 
LIGHTS, RETAIN SUCH PIECES AND 
STOP LOADER ON PRECEDING 
MACHINE AUTOMATICALLY 


SQUARE AND CHAMFER 
AT ONE END OF 
CAMSHAFT 


on 


<4 
| 
ot. 
AUTOMATIC GAGING STATION 


FOR OPERATION NO. | 
ll 








al 
TURNTABLE SWINGS 
CAMSHAFT END FOR END 


Pr) ) SQUARE AND CHAMFER 
Cr t } AT OPPOSITE END OF 
} CAMSHAFT 

a 
.onee 
AUTOMATIC GAGING STATION 
FOR OPERATION NO. 2 
bl 





CAMSHAFTS ON CONVEYOR PROVIDE 
BANK FOR EACH MACHINE 





PRODUCTION COSTS ARE LOWER WITH So- 








chi 7 Ti - 
Machining Titanium 
(Continued from page 100) 


chemical emulsion type of coolant 
Behr-Man- 
ning recommended their “Speed-Wet 
Durite and Metalite” belts (silicon 
carbide and aluminum oxide, respec- 


tively). 


(Cimeool) was selected. 


Karly speed runs were made with 
Speed-Wet 
Durite, and 80 psi grinding pressure. 
10,000 fpm, 6000 fpm and 2150 fpm 
were used. 


Ti-150A, Cimeool, 80-grit 


Serious burning occurred 


at 10,000 fpm; erratic grinding took 
place at 6000 fpm and these runs had 
to be terminated after three minutes. 
The only successful 
tained at 2150 fpm. 


result was ob- 


Having proved that a low speed is 
necessary, further tests were made in 
the range 1000-3000 fpm, this time 
with a heavier feed pressure and a 
coarser grit. The other variables were 
left unchanged, Comparing the run 
at 2150 fpm under these conditions 
with the earlier run, a decline in pro- 
ductivity was noted, but the 1500 fpm 
run gave the best overall results so 
far. 


BALLS FOR BEARINGS 
AND OTHER BALL APPLICATIONS 


Precision balls made for your job — available in a 


variety of materials. Your specifications will receive 


prompt attention in our Engineering Department. 


We are thoroughly experienced in supplying the 


automotive industry with special bearings, retainers 


and balls. Let us give you our recommendations. 


28 SO 


“THE HARTFORD 


STEEL BALL CO. 


HARTFORD 6, CONN. 


fTagit ceicage 
senie viciee @ Claes 
sire eee 609 © Waseiacien tive ' 


WEWARK A) 
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Oseere flewta sy 
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Surface Grinding 


1. Use a table speed of around 400 
ipm, a crossfeed of 0.05 in. and a 
downfeed of about 0.001 in. Heavier 
downfeeds may be used for roughing, 
but for minimum wheel wear and to 
hold close tolerances, very light down- 
feeds are suggested. 

2. A vitrified-bond aluminum oxide, 
60-grit and M grade wheel (such as 
a Norton 32A60-M8VBE or equiva- 
lent) has proved satisfactory at about 
1500 fpm wheel speed. Optimum 
speed will vary with alloy and grind- 
ing conditions. 

3. Grinding fluids of the nitrite- 
amine rust inhibitor type seem the all- 
around first choice. Undiluted, highly- 
active, chlorinated and sulphurized 
oils give higher grinding ratios but 
the gain is hardly worth the atten- 
dant drawbacks to their use. 

4. If it is impossible to obtain the 
low wheel speed necessary for suc- 
cessful use of aluminum oxide wheels, 
silicon carbide wheels may be used 
at conventional speeds. This is a sec- 
ondary recommendation because of 
other drawbacks. Water-base grind- 
ing fluids are rather ineffective under 
these conditions and while the grind- 
ing oils give good results, they pre- 
sent a serious fire hazard because of 
the high speed and the intense spark 
stream. Such an operation might be 
considered safe if the oil is provided 
in sufficient quantity to flood the work 
completely and prevent the generation 
of sparks altogether. 


Abrasive Cutting 

Three-in. diameter bars of titanium 
alloy can be cut off in about two and 
a half minutes using an oscillating- 
head, wet type machine equipped with 
a 20-in. diameter cut off wheel run- 
ning at 7300 fpm. 

Forty-one tests were made. Titani- 
um alloys Ti-150A, RC-130B and MST 
3A1-5Cr were cut with a total of eight 
different wheels at 7300 and 5500 fpm 
using both plain water and a Camp- 
belline solution and with various 
rates of hydraulic feed. Grinding 
ranged from 1.1 to 3.6 and 
successful cutting rates varied from 
one to three sq in. per min. 


ratios 


Generally speaking, the cut sur- 
faces were bright, smooth and square. 
Occasional discoloration or burning 
occurred under the poorer conditions: 
wrong wheel or too much feed pres- 
sure. Some slight warping was ob- 
served but the cut disks 
tremely thin in proportion to their 
diameters (to conserve stock) and it 


were ex- 


is felt that warpage would not ordi- 
narily be a problem. 
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Result... 
Better Ride 


These automotive engineers have arrived at a “smooth riding” 
decision by specifying “DETROIT” Ball and Trunnion Combination 
Propeller Shafts. 


“DETROIT” joints have vastly improved propeller shaft operation. 


Anti-friction slip motion, angular motion and length changes are 
accomplished without splines. Without spline friction, thrust loads on 
transmission, axle, bearings and suspension are negligible. 


Result: A better riding automobile—longer life for the entire drive train. 





® 


DETROIT « 


UNIVERSAL JOINTS wnt 
UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 








Universal Favorite tHE sont CALENDAR 


EVERYONE OF COMING SHOWS AND MEETINGS 


td Z a 3 a ware Og 


WHEN ONLY 


* — q 
Universal Joints en tponl | ay oy ns 


Constant Velocity | British Industries Fair, London and 
: , .May 3-14 
High Angularity Birmingham, England y 








4 ; American Welding Society, spring 
n ‘ 
Compact = +] technical meeting, Hotel Stat- 
Long Life ins ler, Buffalo, N. ¥. ........- May 4-7 





International Aviation Trade Show, 
New York, N. Y. 


National Machine Tool Builders’ 
Association, spring meeting, 
Edgewater Beach Hotel, Chi- 
cago, IIL. es .-May 6-7 


Annual Foundry Congress and 
Show, Cleveland, Ohio .... May 8-14 


AMA Marketing Conference, Hotel 
Commodore, N. Y. C. ...May 10-11 


Get the WHOLE Story— Now ...WRITE eT an hak tan ee. 


aa Forum, Park Shelton Hotel, 
What) FOR NEW 12-PAGE CATALOG Detroit, Mich. ....-May 11-13 
ee . Write on your letterhead, please. Basic Materials Exposition, Chi- 
_— Joint Division cago, Ill. . ..-May 17-20 


THE GEAR GRINDING MACHINE co. AlEE Conference on Electric Weld- 


3903 Christopher, Detroit 11, Michigan | — pprebepoetemminacenen Eee 








Paris International Trade Fair, 
Paris, France .......May 22-June 7 


Indianapolis 500-Mile Race, Indian- 
apolis, Ind. ......... May 31 


Canadian International Trade Fair, 
Toronto, Canada ....May 31-June 11 


SAE Summer Meeting, Ambassador 
and Ritz-Carlton Hotels, At- 
lantic City, N. J. .........June 6-11 


AMA Conference On Collective Bar- 
gaining, Hotel Astor, New York, 
a ees 


Society of the Plastics Industry, 
Sixth National Exposition, 
Cleveland, O. June 7-11 


American Society for Quality Con- 
trol, annual convention, Jeffer- 
son Hotel, St. Louis, Mo....June 9-11 


Le Mans 24-Hour Race, Le Mans, 
France oa - ...June 12-13 


American Society for Testing Mate- 
rials, annual meeting, Sherman 


it pays to keep fingers Hotel, Chicago, Ill. ... ...June 
out of presses! National Metal Trades Association, 


plant management conference, 
French Lick, Ind. Se 





AMA General Management Confer- 
ence, Hotel Statler, New York, 
i ws June 


American Helicopter Society, tenth 
annual forum, Hotel, 
Washington, D. C June 


Truck, ‘Trailer, and Equipment 
Show, Los Angeles, Calif. ..June 


Western Plant Maintenance Show, 
Los Angeles, Calif. 


AIR’ DIV / SAB West Coast Meeting, Los An- 
4107 RAVENSWOOD AVENUE | geles, Calif. oom 
CHICAGO 13, ILLINOIS , 

ETR 740%, SAF National Tractor Meeting, Ho- 
: tel Schroeder, Milwaukee, Wis. 
Sept. 12-16 
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¢Rubber 


(NATURAL AND SYNTHETIC) 


Recommends Materials Best Adapted 
to your Vibration Control Requirements 


Metal — Natural Rubber —Silicone—Neo- vibration control problem. 

prene—Buna S—Buna N—and others are LORD research is constantly developing 
selected by LORD Engineers to satisfy your and evaluating new materials and processes 
specific environmental conditions and as- to insure that the most complete line of vibra- 
sure the most economical solution of your tion control mountings is at your disposal. 


LOS ANGELES 28, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 


7046 Hollywood Blvd. 313 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
311 Curtis Building 280 Madison Avenue 520 N. Michigan Ave. 811 Hanna Building 


LORD MANUFACTURING COMPANY « ERIE, PA. 
Over 27,000 basic designs and 


their variations are already iy headguarters 
available from which to choose. 
VIBRATION CONTROL 
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STEEL BALL CO. 


Largest Bis and Exclusive Metal Ball Manufacturer 


1850 SO. 54th AVE., CICERO 50, ILLINOIS 


THE SOCIETY OF THE PLASTICS INDUSTRY, 67 W. 44TH ST., NEW YORK, N. Y. 
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BY RAIL, and plane, and dogsled they’re coming to Cleve- 
land. It’s the National pLastics ExPosITION, June 7-10. New 
materials, new uses for plastics, new ideas. Including special 
conferences on latest applications. Tickets now 
available (but not to general public). Please make 

request on company letterhead. 


NATIONAL PLASTICS EXPOSITION 


sponsored by 


Machine Tool Engineers 
Analyze Automation 


(Continued from page 80) 


type of tool material most suitable 
for the job as well as to maintain the 
desired metallurgical properties for 
machining in the workpiece material, 
and to select proper feeds and speeds. 
Newly developed HSS types, cast ma- 
terials, and carbides give a_ wide 
choice in tool materials. . 

It is much more important to kedp 
the tool running as long as possible 
to eliminate time losses due to cut 
changes than to employ extremely 
high cutting speeds. With this in 
mind the range of cutting speeds for 
milling various materials with car- 
bide cutters is between 250 and 350 
fpm for cast iron and between 400 
and 700 fpm for mild steel, but for 
aluminum and magnesium  alldys 
speeds may go up to 10,000 fpm. 
These figures will be modified towards 
the lower limit when the materia] is 
scaley or hard, and extended upward 
when the cut is light and the work- 
piece of a uniform and suitable micro- 
structure. Likewise, for roughing op- 
erations the cutting speed will ap- 
proach the low limit and the feed pe: 
tooth the high limit, while for finish- 
ing operations the speed will approach 
the high limit and the feed the low 
limit. It should be remembered that 
the too] tip temperatures will increase 
with the cutting speed and the higher 
these temperatures, the faster the 
tool will wear. To keep equal time in- 
tervals between cutter changes of 
roughing and finishing spindles, the 
roughing cutters would have fewer 
but stronger teeth for heavier feeds, 
while the number of teeth in a finish- 
ing cutter would be higher and the 
tool material itself more wear resis- 
tant. 

In concluding his’ paper, Mr. 
Schmidt said that just as workpiece 
design has to be adapted to automa- 
tion of the machining process, so too 
must tool design, and along with it, 
tool wear, tool changing, and regrind- 
ing be given primary consideration 
rather than be treated as an after- 
thought. Automation with the use of 
machine tools includes not only effi 
cient materials handling, and short 
cutting times but also special tool en- 
gineering to keep the tools working 
continuously and thereby make this 
type of opera‘ion really economical. 

T. W. Bannon, chief engineer, 
Clearing Machine Corp., said that 
most presses to be built in the future 
will lend themselves even more to a 
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THOMPSON PRODUCTS 


ANNOUNCES A NEW 
IMPACT-EXTRUDED PISTON 


100% Greater Fatigue Strength 
Up to 30% Lighter 


Up to 50% Stronger 


No Increase In Cost Patent No. 2,667,390 


This unretouched photograph shows the continuous 
grain structure which gives 50% added strength 
to the new Thompson Impact-Extruded Piston. 


HE all-new Thompson Impact-Extruded Piston is 
the first lightweight piston especially designed and 
engineered for all automotive engines. This new piston 
will soon be available to manufacturers of piston engines. 
Made by an impact-extrusion method, this new piston 
is heat treated for higher tensile strength, greater duc- 
tility and 100% increase in fatigue life. 
For over 50 years Thompson Products has been 
designing and precision manufacturing automotive parts 
to the closest tolerances known to the industry. Con- 
stant metallurgical research and experimentation join 
with this design and manufacturing to bring this new, 
lighter, stronger piston to the automotive builder at 
no increase in cost. LIGHT METALS DIVISION 
For complete information on ‘this newest Thompson 2269 Ashland Road + Cleveland 3, Ohio 
development, write, wire or phone Light Metals Divi- 
sion, Thompson Products, Inc., 2269 Ashland Rd., 
Cleveland 3, Ohio. 
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If It’s a Molded 
Diaphragm 
...We Can 

Make It! 


HAARTZ-MASON brings _ thirty 
years of experience in quality coated 
fabrics to the automotive industry. 
The Mechanical Products Division is 
completely equipped to supply the 
requirements of the automotive in- 
dustry with precision molded dia- 
phragms and quality coated fabrics. 


Write for our new catalog "Industrial 
Coated Fabrics." We are prepared 
to quote against customer's blue- 
prints on all types of molded dia- 
phrams. For the finest regulation 
and most sensitive control specify 
Haartz-Mason diaphragms. 


Your inquiry is solicited. 


HAARTZ-MASON, INC. 


MECHANICAL PRODUCTS DIVISION 
Watertown 72, Massachusetts 


HAARTZ-MASON, INC. 

Watertown 72, Massachusetts 

Gentiemen: Please send catalog covering al! types 
of diaphragms for the automotive 
industry 


To 
Street 


State 
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complete automated setup. Trends in 
press design will be to complete 
stampings in one or two presses. 
Feeding and unloading components 
will become standard equipment as 
well as electronic controls for actu- 
ating the press. Or perhaps, even the 
entire press line will be operated from 
one master control panel. Cycling 
rates will be stepped up even higher. 
New methods of simplifying and com- 
bining operations wil] undoubtedly be 
developed. The advancement of auto- 
mation will not only depend on the 
press builders and machine tool build- 
ers but also on the users. To operate 
a fully automatic machine with com- 
plete automation to perform these 
complicated operations, skilled main- 
tenance and operator personnel are 
necessary. If some electrical or me- 
chanical trouble develops and there 
are no proper maintenance facilities 
at hand, it is possible that automation 
will not be found as useful as the old 
single purpose machines that used 
manual labor. This problem is, of 
course, well on its way to being solved 
in the large industrial centers where 
automation is not a new concept to 
production people. But automation 
will eventually reach the job shop 
level, and users and builders alike will 
have to supply some 
answers. 


not-too-easy 


In addition to the panel on machine 
tools in the automobile industry, 
papers devoted to new Westinghouse 
developments were presented. Among 
the other papers during the two-day 
machine tool forum were: Metal Re- 
moval by Electro-Spark Machining by 
C. Paul Porterfield, vice president, 
The Method X C; Electrolytic Grind- 
ing by George E. Comstock, Norton 
Co.; The Automaton by E. L. Behr- 
inger, electrical engineer, Micromatic 
Hone Corp.; Automatic Position Gag- 
ing by H. E. Grimes, electrical engi- 
neer, Avey Drilling Machine Co.; 
The Automatic Shaft Turning Lathe 
by R. J. Peck, assistant sales man- 
ager, Seneca Falls Machine Co.; and 
A Simplified Servo System for Turret 
Positioning by W. Rainey, electrical 
engineer, Wiedemann Machine Co. 

The National Machine Tool Build- 
ers’ Association electrical committee, 
under the chairmanship of J. M. Mor- 
gan, Cincinnati Milling Machine Co., 
reported on new machine tool elec- 
trical standards. 





AUTOMOTIVE INDUSTRIES 
Keeps You Informed 








STEEL 


from 


HEAT 
OXIDATION 


and 
CORROSION 


by 


ALUMINUM 
DIPPING 


NEWEST METHOD OF COATING 
FERROUS METALS WITH ALUMINUM 


Aluminum Dipping 


An amazing new process ... metal 
lurgically bonds pure aluminum alloys 
to steel, producing a coating of .003” 
to .004” aluminum on all required sur 
faces. 

Aluminum Dipping 

Eliminates oxidation of mild or low 
alloy steels at elevated temperatures. 
Aluminum Dipping 


Stops or drastically reduces corrosion 
by chemical attack of industrial gases, 
sulphur compounds, and other media. 


Aluminum-dipped mild or low alloy 
steels are used by leading engineers to 
replace costly high alloy steels. e 
Aluminum Dipping 


May solve your corrosion & oxidation 
design or production problems— 


WRITE TODAY TO: 


ARTHUR TICKLE 
ENGINEERING WORKS, INC. 


21 Delevan Street, 
Brooklyn 31, N. Y. 


MAin 5-4200 
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is an Attitude... 


At Blood Brothers, Service is the “attitude of the day”— every day. As manu- 
facturers of propeller shafts for heavy-duty automotive use, Blood Brothers 
believes that willing, helpful cooperation is the key to improved performance, 


better products and greater customer satisfaction. 


At times, your model changes necessitate altered specifications ...or technical 
problems require expert advice...or you are called by customers who want 


replacement parts. 


At such times, we’re confident you'll find Blood Brothers alert, willing and able 


to solve universal joint and propeller shaft problems — for sure! 


BLOOD BROTHERS machine division 


UNIVERSAL JOINTS Rockwell Spring and Axle Company 
AND DRIVE LINE ASSEMBLIES ALLEGAN, MICHIGAN 


Div. 
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New Commercial Vehicles 
at Vienna Motor Show 


(Continued from page 66) 


German exhibits included a num- 
ber of four-wheel drive tractors. 
Smallest of these was a Urus All- 
rad which features four-wheel steer- 
ing. The frame is built from two 
large box-section longitudinal mem- 
bers which house the chain drive to 
the wheels on either side. The chains 
run in oil and are engaged by 
sprockets from the common differen- 
tial. Engine is a 10 hp, single-cyl, 
two-stroke Diesel. The bucket seat i: 
reversible, and the gearbox provides 
four speeds in both directions. There 
are two clutch pedals to facilitate 
control from any driving position, and 
a differential lock. 


Automation Dominates 
SAE Meeting 


(Continued from page 57) 


that ways must be found to design 
automatic equipment possessing suffi- 
cient flexibility to accommodate engi- 
THESE HANDs are about to preplace a ring of EASY-FLO low- neering change. 
temperature silver brazing alloy on a machined part preparatory In discussing the paper by Moran 
to heating and joining the part to another. and Field on the subject of manufac- 
turing methods development, Michael 
Field touched on a basic matter con- 
cerned with the fabrication of the 
Preplacing EASY-FLO is the key factor in a method of joining new metals now being pressed into 
metals that reduces brazing to push-button simplicity and assures service in the building of jet engines. 
P . P He had in mind such materials as 
a steady stream of soundly brazed parts —with easily trained labor 


2 / titanium, for example, whose per 
doing the whole job. pound cost may be around $20 at 


The reduction in time and labor — plus the savings in heat due to present and may not decrease mate- 
EASY-FLO’s low brazing temperature—bring brazing costs down rially for a long time to come. 

es Scrap and waste in the form of 

to surprisingly low figures. : 

chips simply is too extravagant in 

lealing with such materials. They 

Will preplacing cut r production costs? ’ 

P P 9 your P require a new concept of fabrication 

chipless production. Some of the 

newer methods already at hand are: 

spinning by machine methods such 


oom as the recently announced Lodge & 

! visit OouR B sh: . ive’ . v 

) For the full facts Shipley technique (see AI, April 1 

© poten ee ee Sa ceaten and April 15), and the specia] ma- 
, method in action pr ‘ 


chine developed by United Special- 
— an actus! production write for ties several years ago; cold forming; 
Se ceaaisin Cumin acme hienees 5 Sammie! ee ae a a ace 
examples of silver brazed parts from many in- Bulletin 20 mara » and she 
dustries. Talk over your metal joining problems 


Preventive maintenance still re- 
i i i ho wil) be there for é' ; ; 
Sot ——— ‘ mains a basic problem in most plants. 
purpose. 


The panel session on this subject was 
in agreement, that regularly sched- 
OFFICES ond PLANTS 


H phat uled PM programs will do the trick, 
AN DY & HARMAN —a provided the organization plans to 

seer, cn study historical records, build new 
Generel Offices: 82 Fulton St., Mew York 38, M. Y. cl : a ; ite 


OS ANGELES. Care 


TORONTO. Canada > ‘ is s j -vcles 
DisTaieuTORS im PaimciPpaL CITIES }O mad. records, and establishes life cycle 


MONTREAL CANADA 


And how does this simple act cut production costs? 
Well, here’s how: 


You can find out very easily. One of our field engineers will look over 
your metal joining work and give you the answer — entirely without 
obligation, Just write and say when you'd like him to call. 
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wml hd Reale lll 


PROTOTYPE 





Allied’s Allite Division Offers... 


DIE-MADE SHEET METAL PARTS T 


If you are following the example of a number of 
America’s leading industries in building complete and 
accurate product prototypes before establishing 
definite manufacturing procedures, here is a time- 
and money-saving service which has become an im- 
portant part of many such programs. 


Take Allied draw and form dies for producing proto- 
type parts .. . such dies are made of either plastic or 
Allite (zinc alloy) depending on the number or type of 
pieces required. Cost and delivery is considerably less 


Allied 


Other 
) 4 Products 


SPECIAL COLD FORGED PARYS + 
SCREWS 
PARTS « R-B INTERCHANGEABLE PUNCHES AND DIES 


than that of production dies, yet accuracy is com- 
parable in every way. Upon completion of the dies, 
prototype stampings are produced in Allied’s press 
equipment, then trimmed, flanged and pierced by 
hand. 


These prototype parts are another of Allied’s die and 
stamping services which result in a dollar savings to 
you. We would appreciate your inquiry, or better yet 
a personal visit to our Plant Four in Hillsdale, Michigan, 
to show you such operations. 


STANDARD CAP 
* HARDENED AND PRECISION GROUND 


ALLIED PRODUCTS CORPORATION 





DEPT. D-18 ¢ 12645 BURT ROAD * DETROIT 23, Mich. 


PLANT 1 PLANT 2 


Detroit, Mich. 


= 


PLANT 3 
Hilisdale, Mich. 


*  ~< ——— 
Boren a ”* 


PLANT 4 
Hillsdale, Mich. 
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In Canada: CANADIAN-UNITCAST STEEL, LTD., 


And real production 
economy sense, too! 

The old axiom about 
“the chain and its weak- 
est link”’ still holds true. It 
takes top quality parts, all the 
way, to economically produce 
dependable equipment. Today's 
market demands it...and your product rating depends on it! 
It makes sense! 

Unitcast pours a complete range of top quality carbon and 
alloy steel castings up to 150,000 pound tensile strength. No 
matter what the end use . . . or whether your needs are twenty 
or twenty- thousand, Unitcast will deliver top quality all the 
way! Unitcastings, delivered in coordination with your pro- 
duction make sense! Call today! 

Take advantage of Unitcast’s foundry engineering services, 
too! Experienced technicians will help you originate . . . or 
convert present requirements to Unitcastings. No obligation, 
ask about this service! 


UNITCAST CORPORATION + Toledo 9, Ohio 


Sherbrooke, Quebec 





QUALITY 


Unitcast a 


CASTINGS 











for controlling components such as 
clutches, journals, spindles, etc. 

It was of interest to learn that 
IHC, which has been using hour- 
meters on its rolling stock, is now in 
the process of installing hour-meters 
on production equipment. Function 
of this control is limited to recording 
the actual hours that a machine is in 
operation. And PM schedules will be 
established on the basis of hours of 
operation rather than arbitrary time 
intervals. 

Quality control touched on meth- 
ods of training and establishment of 
scientific methods for selecting the 
natural tolerances on dimensions. It 
was shown, too, that quality is the 
function of production and design 
rather than inspection, since inspec- 
tion can only accept or reject. Con- 
sidering the large number of com- 
panies now practicing quality control, 
it was significant that the control 
chart has been found to be the best 
and most simple method in use today. 
It was also emphasized that the most 
economic return must be just short of 
perfection; it is far cheaper to ac- 
cept a certain small percentage of 
rejects or defectives than to spend 
money in an effort to achieve perfec- 
tion. 

The production tooling panel ex- 
pressed concern over the relative ab- 
sence of tool life research programs. 
Such lack of control was given em- 
phasis by the example of IHC where 
a recent plant-wide program is said 
to have saved $1-million. Agreement 
was expressed on the point that car- 
bides are now being employed to the 
limit of existing machine tools, the 
inference being that further progress 
will be limited by advances in ma- 
chine tool design. 

Attention was given in the panel 
on Manufacturing Expense Control 
to certain technical accounting prob- 
lems brought about by automation. 
Automation, if measured by conven- 
tional yardsticks, appears to increase 
burden enormously. The problem 
must be approached from a fresh 
viewpoint if manufacturers are to 
take advantage of this important 
advance. 

Materials handling at this meeting 
was confined to industrial trucks and 
their maintenance, due to the compo- 
sition of the panel as well as the spe- 
cial interests of those attending from 
the Chicago area. As usual discussion 
turned to the relative merits of gaso- 
line, electric, and Diesel equipment; 
and as usual no clear-cut answers 
could be given since each type has 
its own advantages and limitations, 
and requires careful engineering 
analysis on the part of the user. 
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DIAMOND T 
MODEL 622 DUMP TRUCK,\ 


| 


—150 HORSEPOWER AT y 


POWERED BY 


More power, and better power—that’s what you get when you buy a 
truck with Continental Red Seal under the hood. Better because the engine 
delivers more power in relation to its weight, which means higher pay- 
load capacity. Better, too, because the output is delivered at engine 
speeds conducive to fast over-the-road travel with a minimum of shifting. 
For the really tough jobs, choose a truck with a power plant that’s built 
for the tough jobs and backed by engine experience dating from 1902. 
PARTS AND SERVICE COAST TO COAST 


(ontinental Motors [orporation 


MUSKEGON, MICHIGAN 








Take = 
1819 BROADWAY, NEW YORK 23, NEW YORK © 3817 S. SANTA FE AVE., LOS ANGELES 58, CALIF. 
6218 CEDAR SPRINGS ROAD, DALLAS 9, TEXAS © 910 $, BOSTON ST., ROOM 1008, TULSA, OKLA. 
1252 OAKLEIGH DRIVE, EAST POINT (ATLANTA) GA. 


| en a eee re i i a ag enamine 
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What do you 
know about the 


Moly-sulfide 
LUBRICANT ? 


You may have heard 
about a highly suc- 
cessful solid-film lu- 
bricant which is giv- 
ing remarkable re- 
sults in the shop and 
in the field. 


In one 40-page 
booklet we have col- 
lected 154 detailed 
case-histories de- 
scribing how difficult 
lubrication problems 
have been overcome 
by molybdenum sul- 
fide. If you wish to be 
up to date about this 
solid-film lubricant, 
fill in the coupon be- 
low, attach it to your 
letterhead and send 
it off today. 


THE LUBRICANT OF MANY USES 


Moly-sultide 


ALITTLE OOFS A LOT 


Climax Molybdenum Company 
$00 Fifth Avenue 
ow York City -36-N-Y- 





SEND FOR THIS FREE 
BOOKLET TODAY 





Suppliers and Customers Join in Conference 


(Continued from page 98) 
its own large press shop facilities. 
Tonawanda, on the other hand, buys 
oilpans from an outside vendor. 

The point is that suppliers must 
study the setup of operations of in- 
dividual customers and, in 
where multiple buying is done, must 
see to it that its salesmen cover all 
bases. 

What do customers think of their 
suppliers? Banquet speaker Ray 
Powers, Packard vice-pres., looks 
upon parts makers as one side of a 
triangle which includes Packard fac- 
tory people and field organization. 
Chevrolet, according to W. T. Bur- 
well, feels that all industrial concerns 


cases 


are dependent, to a considerable ex- 
tent, upon parts and materials sup- 
pliers for engineering information. 
Burwell, impossible to 
conceive of any one organization hav- 
ing an engineering staff and facilities 
large enough to cover all the detailed 
engineering of a complex 
mechanism such as an automobile. 
Burwell said that the industrial 
supplier is, in a real sense, the busi- 
partner of the manufacturer 


It seems, to 


aspects 


ness 


who uses his product. The proper ap- 
proach is for the parts maker to es- 
tablish his contacts with design and 
production engineers on an engineer- 
ing rather than a sales basis, and 
make sure that salesmen are fortified 
with technical knowledge of the prod- 
ucts they are selling. 

It is gratifying to find that these 
comments confirm the impressions 
about the role of the parts makers in 
the continuing series of articles now 
being published in AUTOMOTIVE IN- 
DUSTRIES. 

Internal and external problems of 
industrial advertising, sales, and mar- 
keting research were thoroughly aired 
by a large group of specialists par- 
ticipating in a “Super Panel.” These 
matters were discussed from the 
standpoint of overall management 
viewpoint as well as departmental 
viewpoint. It is a matter of real in- 
terest to all concerned that members 
of the panel were unanimous in their 
conviction that parts makers and 
suppliers alike must devote attention 
to consistent advertising programs in 
the business publications reaching 
their fields of activity. 





WRITE FOR 


Hassall 
decimal-equivalent 
wall chart 


In such popular demand (we've 
given away 50,000) —we've made 
it better. The new chart is far 
easier to read! In three colors to 
automatically signal decimal - 


~ 
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equivalents of fractions. The special products which 
frame the chart are a constant reminder of a good 


source for cold-headed parts. 


JOHN HASSALL, INC. 


Westbury, N. Y. 


P. ©. Box No. 2194 « 


ESTABLISHED 1850 


sferctell 
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a expensive Roll Formed Lockseam Tubing cuts 
costs on all tubing jobs. In many cases it does a better job 
than more expensive tubing. Lockseam Tubing can be bent as 
easily as other types. Your tubing is delivered ready for use. 
Send us your blueprints for steel or aluminum Lockseam Tub- 
ing. Let us prove that Roll Formed can help you produce a 
better product at less cost. For complete details on Roll 
Formed tubing and special shapes write for Catalog 1053. 
It tells the complete Roll Formed story. 


ROUND SIZES — LOCKSEAM TUBING 
Section No. Wall Thickness O.D. Section No. Wall Thickness ©.D. 
2172 018 Y," 025—.030-—-.035 i” 
2173 018 y,” 025 1A” 
2103 .025—.030 %” 030—.035—.040 1'/,” 
2174 025—.028—.032 44” .030 i,” 


ROLL FORMED PRODUCTS 


Cape FAM Y 
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In an industry beset with red ink, Eastern Air Lines 
has shown a profit every year since the Captain took 
over the controls. The fact that Captain Rickenbacker 
and the stalwart Eastern team of executives, engineers, 
pilots, traffic experts and weather wizards who back him 
up read their Business Publications page by page, issue 
by issue, is a tribute to the editing and publishing skill 
of this great group of periodicals. 

Like Captain Rickenbacker and his associates, other 


business and professional leaders throughout the country 


— 


“At Eastern Air Lines our key 


men in operation, maintenance, 


sales and management rely on 


BUSINESS PUBLICATIONS 


to help keep us abreast of industrial 


developments and business trends.” 


Capt. Eddie Rickenbacker 
Chairman of the Board and 


General Manager, 
Eastern Air Lines 


are depending on the business publications which cover 
their own fields to bring them vital news of products, 
methods, markets and men. They look upon the Business 


Press as a superbly organized intelligence service cover- 
ing dozens of specific fields. Each issue of a business 
publication is a special report. Because these men who 


influence buying read business periodicals eagerly and 


thoroughly, the advertising pages of the Business Press 
form a direct sales channel for products and services that 
are sold to business and professional men. 


LS 
| 


—= 


The United Business Press 


NATIONAL BUSINESS PUBLICATIONS, INC. 


1001 FIFTEENTH STREET, N. W. - 


The national association of publishers of 
162 technical, scientific, industrial and pro- 
fessional magazines, having a combined 
circulation of 3,524,478... audited by 
either the Audit Bureau of Circulations or 
Business Publications Audit of Circula- 


tions, Inc. ... serving and promoting the 


WASHINGTON 5, D.C. + 


STerling 3-7535 


Business Press of America... bringing 
thousands of pages of specialized know-how 
and advertising to the men who make deci- 
sions in the businesses, industries, sciences 
and professions... pinpointing your audi- 
ence in the market of your choice. Write 
for complete list of NBP publications. 
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Why TIMKEN® forging 
steels give you uniform, 
high quality forgings 


THIS MICROSCOPIC CHECK of your order 
makes sure that Timken® forging steels have 
uniform grain size after heat treatment. 
Result: higher ductility, higher impact. This 
is another example of the many ways the 
Timken Company controls quality at every 
step in production. 


RIGIDLY CONTROLLED CHEMISTRY assures 
you of uniform composition in every forging 
bar. This spectrometer, for example, tells the 
exact composition of a melt in just 40 sec- 
onds. Results are flashed back to the furnace 
so the melter can maintain constant control 
of the heat analysis. 


YEARS AHEAD — THROUGH EXPERIENCE AND RESEARCH 


— 


4 a 


— 


, 
5 
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INDIVIDUAL HANDLING of your order enables us to target conditioning 
procedure to your forging requirements. Your forging rejects are mini- 
mized. And you save steel because the good dimensional tolerances of 
Timken bars produce uniform weight multiples with a minimum of 


steel lost in flashings. 


YOU HAVE FEWER FUR- 
NACE ADJUSTMENTS 
when you use Timken 
forging steels. Every lot 
responds uniformly to 
heat treatment because 
every lot has the same 
physical and chemical 
properties. Always speci- 
fy Timken forging steels. 
The Timken Roller 
Bearing Company, Steel 
and Tube Division, Can- 
ton 6, Ohio. Cable 
address: ‘““TIMROSCO”. 


TT 


GEN 
ISEES 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


129 





east of 
decimal pol 














@ We haven't yet found this on a drawing but... 
on a bombing or computing gunsight, an almost 
infinitesimal decimal error in the device itself, 
may well be multiplied to hundreds of yards, at 
the target area. 





We help forestall such errors and results by pro- 
ducing gear assemblies of the utmost precision 
... for computers, for accessory drive units, 
actuators, transmissions and controls. We also 
produce precision components such as bomb 
hoists, gun turrets, radar tracking and scanning 
assemblies. 


Bring us your development and production prob- 
lems, large or small. Our long, proven expe- 
rience can solve them. A letter or telephone 
call will put us at your service. 


fA > 


n< 














THE STEEL PRODUCTS ENGINEERING CO 


— : —= ; 
rr ENGINEERS AND MANUFACTURERS ee SPRINGFIELD, OHIO 
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To know youre right... 
replace with 


Delco Motors 


You can depend on Delco motors to keep 
going in the face of the severest condi- 
tions. They are designed, engineered, 
and built to precision standards to mini- 
mize servicing and down-time. 

When you need motor replacements— 
fast—call for Delco. They're available 


everywhere through local Delco motors 
distributors. 


There's a Delco 
for Practically Any 
Industrial Application 
Open and enclosed motors up to 100 h.p. 
for standard foot mountings. NEMA C&D 
flange-mounted motors up to 30 h.p. 
Explosion proof motors up to 20 h.p. 





Division of General Motors Corporation, Dayton, Ohio 
SALES OFFICES: 
ATLANTA ® CHICAGO © CINCINNATI @ CLEVELAND © DALLAS 
DETROIT © HARTFORD © PHILADELPHIA © ST. LOUIS 
SAN FRANCISCO 


A GENERAL MOTORS PRODUCT "= A UNITED MOTORS LING 


DISTRIBUTED BY WHOLESALERS EVERYWHERE 


Water-Tight Conduit Positive Lubrication 


Box. Protects Lengthens bearing 
ageinst moisture. life. 
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Westinghouse 


of Webb Conveyors 


This Webb Conveyor System is called the 
“Miracle Mile’ because it represents the last 
word in controlled travel for production com- 
ponents in the Metuchen, N. J. plant of Westing- 
house, one of the world’s leading manufacturers 
of TV receivers. For, production areas are kept 
clear, manual handling is at a minimum, and 
parts are delivered by Webb Conveyors 
where and when needed. 


The assignment of marshaling the many com- 
ponents of a TV set was no mean engineering 
feat. Special pallets for TV chassis and adjust- 


able shock-resistant cradles for picture tubes 
were designed to deliver these items to final 
assembly in perfect condition. The photos above 
show how both tube and chassis are held and 
protected against strains and impact as they 
move along the Westinghouse ‘Miracle Mile.” 


Despite the fact that carloads of assembly 
materials are handled in the ‘Miracle Mile” of 
travel, there is no floor congestion . . . because 
Webb Trolley Conveyors travel the airways 
overhead, and dip down to bench level only 
where needed. 


Additional Webb Services—Through its subsidiaries, Control Engineering and Webb 
Forging Co., the Jervis B. Webb Co. designs and manufactures electronic and electrical 
controls for conveyors, machine tools, etc. Also quality drop forgings. 


Send for fully 
illustrated catalog 
that provides com- 
plete information 
on Webb conveyors 
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Many a manufacturer has chosen Packard cable and wiring assem- 
blies solely because of Packard’s uniform high quality——and has 
been pleasantly surprised to receive important extra advantages. For 
Packard provides experienced engineering counsel, production ca- 
pacity sufficient for any need, and assured on-time delivery .. . 
and often it is intangibles such as these that help keep your pro- 
duction lines going. 


Consider Packard os a souren 


The widespread use of Packard cable and wiring assemblies, by 
America’s foremost automotive, aviation and appliance manufac- 
turers, is your assurance of high quality. And, because Packard is 
equipped to turn out 7,000,000 feet of finished cable and 800,000 
wiring assemblies daily, you can depend on unfailing delivery. In 
addition, Packard’s large staff of engineers is ready to serve you at 
any time. Call on them—preferably while your new product or 
model is still on the drafting board. Their long experience in de- 
signing and fabricating cable and wiring assemblies can well result 


in important savings to you. 
D, WS 


Packard Electric Division * General Motors Corporation + Warren, Ohio 


- 


ioe? 


AVIATION, AUTOMOTIVE AND APPLIANCE WIRING 
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BIG NEWS 
FOR BUYERS OF 
Nal ler 4 years of designing, testing: 
AND REFRIGERATION 


ee TH announces 
a new tlectric Annealing Furnace 
hat features every modern 
ectinological advancemen 


Now you can look to He H for an even 
finer tube, with an even brighter, more uniform 
finish that will last and last 
and last! 

ST 


H & H TUBE AND MANUFACTURING COMPANY 1 anufactrer of evaporston and 


condensing units, H & H is pleased to 
270 North Forman Avenue, Detroit 17 bring you an electric annealing furnace 
ILLINOIS NEW YORK —CONNECTICUT 


a anks ¢ y » es ( 
$306 W Lawrence Ave. Chicago 30. Spring 71662 435 Ridge Rd, Wethersfield, Conn. Hartford 9-1264 that rank SENG the finest an 1 most 
modern in the country. If maximum 
INDIANA NEW YORK STATE : , , 
332 S. Michigan Blvd, Chicago, Wabash 2-5678 Main Road, Akron, New York, Akron 2338 uniformity and permanence of finish 


OHIO. NORTHERN OHIO. SOUTHERN are important to you, if you require 
Box 775, Cleveland, Washington 4345 410 W. First St., Dayton 2, Nemiock 1732 tubing that is extra bright, extra clean 


omaonene _ hg — ayy ee and always absolutely moisture free — 
t t x , Racine, : . 
1018 Fisher Bidg., Detroit, Trinity now, more than ever before, your best 
MICHIGAN, WESTERN PACIFIC STATES bet is H & H 
No. 6 Monument Sq Bldg, Grand Rapids, GL. 4-8606 777 Stantord Ave., Los Angeles, Calif., Van Dyke 2082 et 18 . 


H & H OFFERS A COMPLETE @ OF QUALITY BRASS AND COPPER PRODUCTS 


METALFLO LOCKSEAM A STRIP AND SEAMLESS TUBING TUBULAR PARTS 
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SYSTEMS 


... for ENAMELS * LACQUER «+ PAINT ¢ VARNISH 





ea ./ 


interior of one of the four Mahon Down-Draft Hydro-Filter Spray Booths in this Complete Mahon Automobile 
Body Finishing System. Note adjustable Diffusers in ceiling for better air circulation control within the booth. 


MORE AUTOMOBILES are FINISHED in COMPLETE 
MAHON FINISHING SYSTEMS than ALL OTHERS COMBINED! 


Iilustrated here is another Complete Mahon Finishing System installed for one of 
the world's largest producers of fine automobiles. Embodied in this system are 
all the latest developments in equipment of this type . . . it combines all the major 
units of equipment and other essential facilities into an efficient, smooth running 
production processing system which turns out the ultimate in fine finish. If you 
have a finishing problem, or are contemplating new finishing equipment, you, 
like thousands of other alert manufacturers, will find that Mahon engineers are 
better qualified to advise you on both methods and equipment requirements . 
and better qualified to do the all-important planning, co-ordinating and engi- 
neering of equipment—which is the key to fine finishes at minimum cost. You will 
find also, that Mahon equipment is built better for more economical operation 
over a longer period of time—a factor which should be carefully considered 
when comparing initial cost figures. Mahon will do the complete job on one contract 
. undivided responsibility for the entire system safeguards you against com- 
plications which may upset your production plans and subsequent schedules. See 
Sweet's Plant Engineering File for information, or write for Catalog A-654. 





THE R. Cc. MAHON COMPANY 


HOME OFFICE and PLANT, Detroit 34, Mich. ° WESTERN SALES DIVISION, Chicago 4, Il! 
Engineers and Manufacturers of Complete Finishing Systems—including Metal Cleaning, Pickling, and Rust 
Proofing Equipment, Hydro-Filter Spray Booths, Dip and Flow Coaters, Filtered Air Supply Systems 
and Drying and Baking Ovens, Cooling Tunnels, Heat Treating and Quenching Equipment 
for Aluminum and Magnesium, and other Units of Special Production Equipment. 
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Now Mullins Koldflo makes your 


dream design practical 


Total 
tolerance 
of lip angle 
0° 15° 


Concentric 
stud, no taper 
or run-out for 


Center stud 
integral with 
one-piece 
extrusion 


Graduated 
wall thickness 
from .17 in. 
to .22 in. — 
without 


entire length machining 


In this Balancing Cup—low cost carbon steel replaced expensive alloys ~and ... 


Mullins Koldflo extrudes this finished 


part in one piece... without machining 


@ You can now design intricate steel parts the 
way you want them — without compromise 

@ You can add important new sales features 

e And Mullins Koldfio design cuts your costs 


ULLINS Koldflo opens big new horizons for designers everywhere. 

You can now put many of your dream ideas into production. 
Just call your nearest Mullins office and an experienced Mullins Koldflo 
sales engineer will help you design parts that can now be mass pro- 
duced by the Mullins Koldflo* process! 


DIVISION 
®Trede-Mark 


MULLINS MANUFACTURING 
‘ CORPORATION 
DISTRICT SALES ENGINEERING OFFICES 


New York Detroit 
500 Fifth Avenue 
Phone — Pennsylvania 6-2773 


’ "fe 
— OG, ec ALD 

Chicago 

332 South Michigan Avenue 


Phone — Harrison 7-3725 


18268 James Couzens Highway 
Phone — Diamond 1-1490 Phone — Salem 8771 
136 
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Another new development using 


B. F Goodrich Chemical =~" 


ESIGNING a jet engine heat 
D exchanger that is easily 
cleaned and repaired was a tough 
job for aircraft engineers. Simple 
and rapid maintenance was a 
“must” for this vital part that cools 
the oil and warms the fuel. The 
secret was removable manifolds 
with tough manifold gaskets that 
withstand hot jet fuel and the 
rigors of high speed, high alti- 
tude flight—gaskets molded 


GEON polyvinyl materials 
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HYCAR American rubber ¢ 


The gasket is molded by Plastics & Rubber Products Company, Los Angeles, 
California, for AiResearch Manufacturing Company, Les Angeles, California, 
which manufactures the heat exchanger. The unit is installed on J47 engines 
made by General Electric Company. B. F. Goodrich Chemical Company supplies 


only the Hycar American rubber. 


Hycar gaskets 
Save time 


on jet heat exchanger repair 


from Hycar American rubber. 

Hycar may be the answer to 
your difficult design problems. 
Parts made from Hycar retain 
their strength and flexibility 
through wide temperature ranges 
—resist gas, oil, abrasion and 
many chemicals. Hycar’s excellent 
molding characteristics permit 
manufacturing within close toler- 
ances. For technical information, 
please write Dept. :1G-2, B. F. 


GOOD-RITE chemicals and plasticizers ¢ 


Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 


Hycar 


HARMON colors 
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Engineered by EVANS 


FOR INSTALLATION ON THE 
TRUCK ASSEMBLY LINE 


This remarkable heater-defroster is a fine example of the 
advantages of Evans custom engineering service. Working 
hand in hand with the customer’s engineering department, 
our engineers produced a unit radically different in concept 
that solved a difficult heating and ventilating problem. The 
Evans organization is staffed to engineer units to specifica- 
tion, organized to build prototypes quickly, equipped to con- 
duct precision tests to latest A.S.H.V.E. procedures. If your 
needs are for high performance,—ruggedly constructed equip- 
ment—it will pay you to consult 

Evans Products Company, Dept. P-5, Plymouth, Mich. 


CUSTOM HEATERS 
BALANCED HEATING AND VENTILATING 
SYSTEMS FOR EVERY TRUCK AND BUS 


Evans engineering brings you 
OUTSTANDING ADVANTAGES LIKE THESE 


¢ Heater-Defroster is an integral part of the 
body construction. 


¢ Unit heats driver position, entire body com- 
partment and windshield area with only 5% 
variation between rear door and front door. 


e Oversize defroster vents, in conjunction with 
built-in system of ductwork, perform triple serv- 
ice—heating, defrosting, and pressurizing. 

¢ Compact powerful heater delivers 20,000 Btu 


output at 175 CFM, with only 7 amp. draw on 
a six volt system. 


¢ Heater unit completely protected—out of sight 
yet readily accessible for service—on top of en- 
gine position permits extremely short water lines. 
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You can carry your degreasing equipment in your pocket! 
WHEN YOU START USING 


Guaranteed Performance 


PROTECTION — Zincilate x-2 is guaranteed to provide 


more effective, longer-lasting galvanic protection to iron, steel, 
aluminum, copper and copper-ciad steels, when properly applied. 
Zincilate X-2 will provide maximum protection against corrosion 
and marring. Comparative tests against galvanize, zinc and 
cadmium plating, and multiple-coat painting, prove the superior- 
ity of X-2. 


APPLICATION — spray, dip, flow-coat or brush applica- 
tions of Zincilate X-2, using conventional production painting 
equipment, are guaranteed satisfactory. The application of X-2, 
and subsequent welding operations, can be accomplished with- 
out any safety or health hazard. Zincilate X-2 is guaranteed to 
completely eliminate all time, labor and equipment costs of 
degreasing operations when applied to steel materials which 
can be wiped free of foreign matter and which can be subjected 
to the required baking cycle. 


COSTS —Moterial cost for Zincilate X-2 on volume operations 
is guaranteed to total only | cent or less per square foot for a 
single coat application, 


PROTECTIVE 


COATINGS 


Zincilate 


x<< 


PROTECTIVE 
COATING 


On most applications where a protective coat- 
ing is applied to steel, Zincilate X-2 com- 
pletely eliminates the degreasing operation. 


@ It's true! All you need to prepare steel for the applica- 
tion of Zincilate X-2 is a cloth! Foreign matter is merely 
wiped off; the normal accumulation of oil and grease that 
remains rises to the surface AFTER Zincilate X-2 is applied 
and is baked off while curing the coat. Required baking 
cycle: 10 minutes at 400° F. 

There's another advantage in using this revolutionary 
new protective coating on iron, steel, aluminum, copper 
or copper-clad steels: Zincilate X-2 is completely non- 
combustible within two minutes after application. That 
means you can weld almost immediately, 


FREE APPLICATION ANALYSIS 


Zincilate X-2 can be thoroughly investigated and proved, without cost 
or obligation. Just write for complete information, outlining your pro 
tective coating problem. Please indicate type of material being coated, 
the end use of your product and the 

maximum permissible temperature 

of your baking facilities, if any. 

We'll return a detailed analysis of 

your specific application for your 

consideration. 


No. 100: Heat-resistant to 1000° F. 

No. 300-500-501: Air-dry coatings; gray, aluminum, olive drab. 
No. 400-410: Gray, aluminum coatings for water immersion. 

No. 600-610: Gray, aluminum air-dry coatings; pre-mixed. 

No. 601-Gi1: Gray, aluminum rapid-cure coatings; pre-mixed. 


403 HOMESTEAD AVE. 


INDUSTRIAL METAL PROTECTIVES, INC. oncmron. 
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universally 
acclaimed! 


the New CP 


universal 
electric 
impact wrench 


Here’s a Universal Electric Impact Wrench that can really get itself into 
tight spots! And its powerful impact action, developing 2,000 blows per 
minute, runs nuts and screws or drills and taps easier, faster and with far 
less effort! It’s the speedy %” bolt size capacity CP-903R with its bonus 
capacity rating of 4%”. 

Purposely designed with a slim profile for those awkward spot jobs, 
the wrench’s nose section measures only 2” in diameter. Handy snap 
switch on the handle prevents reversing while wrench is running... 
affords simple one-hand operation. Pistol grip handle is centered at exact 
point of balance for effortless handling. And the CP motor is “unitized” 
for vibration resistance .. , affords long, maintenance-free service life. 
Write Chicago Pneumatic Tool Company, 8 E. 44th St., N. Y. 17, N.Y. 


Chicago Pneumatic 


PNEUMATIC TOOLS * AIR COMPRESSORS + ELECTRIC TOOLS + DIESEL ENGINES + ROCK DRILLS * HYDRAULIC TOOLS + VACUUM PUMPS + AVIATION ACCESSORIES 
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Paint doesn’t stay put when applied to raw metal 
surfaces. But the same metal, treated with Bonderite, 
holds paint firmly. 

Bonderite, Parker’s corrosion resistant paint base, 
creates a tight phosphate coating, integral with the 
treated metal. The smooth, even coating provides a 
firm anchor for paint, resists corrosion and stops the 
spread of rust around scratches and breaks in the 
painted surface. 





Literally thousands of metal products on the market 
today are protected with Bonderite. Automobiles, 
household appliances, business machines, metal fur- 
niture, electrical equipment, toys, and sewing machines 
are among the products treated with Bonderite. And 
their fine finishes last longer because of it. 

Your painted metal products should have the added 
value, the added sales appeal, of Bonderite under the 
paint. Write today for full information! 


*Bonderile—Reg. U'. S. Pat. Off. 


Since 1915—leader in the field 


2178 
E. Milwaukee, 


RUST PROOF COMPANY 


BONDERITE and BONDERLUBE 
aids in cold forming of metals 


BONDERITE 


corrosion resistant paint base 
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Detroit II, 
Michigan 


PARCO LUBRITE 


wear resistant for friction surfoces 


PARCO COMPOUND 


rust resistant 


14: 





For a be 
wide variety ee 
of applications... * 


Here in the PA and PAF series magnetos, OUTSTANDING FEATURES: 

built to the quality standard that has Aircraft Quality © Full Ball Bearing @ 
made Bendix—The Most Trusted Name Weatherproof ©* Metal Distributor Cover 
in Ignition—are a wide variety of base Shielded High Tension Outlets ©  Pivotless 
and flange mounted designs for agricul- Aircraft-Type Breaker © Adjustable Lag 
tural, petroleum, marine or industrial and Lug Position © Unexcelled For High 
use. Rugged construction assures trouble- Speeds © Lower Maintenance Cost @ 
free performance, Long Trouble-Free Operation. 


Detailed information available on request. 


SCINTILLA DIVISION OF Bendix SIDNEY, N. Y. 


AVIATION CORPORATION 


Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 
P FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Cal. ¢ Brouwer Bldg., 176 W. Wisconsin Ave., Milwaukee, 
Gendiv Wis. « Stephenson Bldg., 6560 Cass Ave., Detroit 2, Mich. ©¢ 512 West Ave., Jenkintown, Pa. © 8401 Cedar Springs 


Rd., Dallas 19, Tex. © American Bldg., 4 S. Main St., Dayton 2, Ohio 








ACMI BORESCOPES 


for close-up visual inspection 
of internal surfaces —~ 
and hidden parts 


ENGINE COOLING RADIATORS 


Bor pe isa pact, 

A.C.M.1. Borescopes are / gel f-illuminated industrial 

available in 4 angles of dtglescope of highest quality, 

HEATERS en rary eet A (#mploying a precision optical 

—in lengths of 4” to / tem, that produces a flat visual 
rs 


720". Special models / held. Lens systems are fully cor- 
for special 


—_— rected for color, spherical aberra- 
OIL COOLERS ” ions, and coma, with all lens surfaces 
: © coated to increase light transmission 


Write for free informational folder, 
or tell us your problem. 





THE G«O MANUFACTURING CO. Y 
NEW HAVEN CONNECTICUT A American (ystoscope Makers, Inc. 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 


’ 
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What do we mean... fAIS 


prevents leaks ? 


Well, it does... 


in windshields 
and fixed windows! 


Here’s how it works! 


One of the simplest forms of Inland 
Self-Sealing Weather Strip is shown here. 
The Strip goes into the body panel or 
other opening. Then the glass goes into the 
Strip. Then the over-size filler strip goes 
into the locking channel, expanding 

it, compressing the whole Inland 
Self-Sealing Weather Strip into a 
complete and permanent leak-proof seal! 


It’s a cross-section view, greatly enlarged, of 
Inland Self-Sealing Weather Strip specially 
designed and fabricated for a particular win- 
dow application. 

Inland Self-Sealing Weather Strip .. . and 
only Inland Strip . . . does just that. For we 
originated the idea ,.. resilient rubber, per- 
manently compressed, making a water-tight 
seal without cement or binders. A seal which 
assures permanent and complete leak-proof- 
ing. Only Inland can supply it! 

Look at the diagram! See just how Inland 
Strip works. It uses less material, permits fast 
installation, cuts costs. It’s best for the ve- 
hicle manufacturer, best for the user. . 
giving safer driving, longer service, lower 
glass-replacement cost. 


INLAND MANUFACTURING DIVISION 
General Motors Corporation * Dayton, Ohio 


Self-Sealing 


MANUFACTURING 





WEATHER STRIP 
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Solving unusual spring and load problems is £ 


FINEST ALLOY 
STEEL LEAF AND 
HELPER SPRINGS 


a 74-year-old success story of TUTHILL. 
Since 1680, we've been designing and making 
dependable, alloy-stee!l springs for cars, 
trucks, fire-fighters, trailers, multiple-oxle 
jobs, dump trucks, jeeps. Whotever 

your need, call upon TUTHILL’s top caliber 
skills and materials to provide 

the right springs — built for your job. 


TUTHILL SPRING co. 


West Polk Str hicago 7, Illin 








STEEL STEN RULE oe 


LET US SOLVE YOUR 
DIE-CUTTING PROBLEMS 
WITH RICHARDS’ “TOUGH TEMPER” 
STEEL RULE CUTTING DIES 


HEADQUARTERS SINCE 1900 
FOR DIES AND DIE MAKING 
EQUIPMENT AND SUPPLIES 


(Punches, Die Boards, Cutting Rule, Eject. Rubber) 


FOR AUTOMOTIVE, AIRPLANE, RUBBER, 
FELT, INSULATION, SEATING, CORK, 
GASKET, TAR BOARD, PLASTICS, ETC. 


J. A. RICHARDS CO. 


903 N. PITCHER 


KALAMAZOO, MICH. 








| LIVE LONGER, FEEL BETTER, EATING 


1o/CHECK SPEEDS periopicaLty 
To SHOW SPEEDS continuously 


USE JONES TACHOMETERS 


write for Catalog 


JONES MOTROLA CORP. 
STAMFORD . CONN. 

















Ferrous & Non-Ferrous 
Pittsburgh 15, Pa. Evans City, Pa. 
4 4035-4117 Ogden Awe.. Chi cage 23, TT 
oe ae a, Ce a ie 
| See our full page"ad" in the STATISTICAL ISSUE p. 399° 
AND ACCESSORIES CARRIED IN STOCK 
Complete Side Tracks 


PIPE and AUTOMOTIVE PLUGS 
PITTSBURGH PLUG 
Ben. 9/7 
SYNCHRO-START PRODUCTS, INC. 
RAILS yg anc 
= Sol 
Switch Materic! © Spikes and Bolts © Trect 
eleiepans STEEL overt S 


4 and FITTINGS es 
AND same S$ CO. 
WESTERN FELT WORKS 
sf Safety CONTROLS 
8151 N. RIDGEWAY AVE., SKOKIE, ILLINOIS 
TRACK MATERIALS 
Tools © Tles © Tie Pictes © Bumpers * 
'YOMING- P.O. 80x 166- DEARBORN 





BUY BONDS 
® 


Classified Advertisements 











RIOLEM JUICEFUL, 
COMPLETELY RIPENED ORANGES, GRAPE- 
BUSHEL. RIOLEMTOM, Palatka, Florida 


UNCOLORED 
FRUIT, $2.50 


— SALE IN EASTPBRN TOWN OF FRANCE: EUROPE'S 

st modern 12 Aviation Soundproof engine testingcelle up to 
43 00 H P., including watercooling, lubrication, gaspiping and tanks 
50 "00 sl 8 testin 1s balances and precision apparatus in very good 
orde ‘r ready for us Wwe rks she +s 75,000 sqf, land 500,000 sqf. Ralil- 
road an a Lis xl la b =! _ Write to A. FLUHR, 145 Avenue de Mala- 
koff, Pari 16, Fr 
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Wanted... 
Machine tool designers 


looking for real opportunity in 


electrical circuit design an 
hydraulic control functions 


In a rut where you are? Feel your progress is being 
blocked? Then why not give your talents a fresh 
start in a new, modern facility, working for an 
aggressive, highly respected organization, a leader 
in its field for over 50 years. 





NO. 1344 


With or Without 
Fore and Aft 
Adjustment 


Here's the opportunity you've talked about. Now 
do something about it. The permanent expansion 
of our business demands qualified design engineers 
who can combine imagination and ability in the 
practical solution of machining problems (milling, 
drilling, boring, etc.) 


There are 15 openings in this exceptional oppor- 
tunity for advancement and for doing the things 
you like to do best — create and develop fine pro- 
duction machine tools. Excellent pay range com- 
mensurate with experience. 


added benefits... 


profit-sharing retirement benefits after two 
years service . . . liberal health insurance pack- 
age ... good labor relations . and located 
within the state that’s the “Playground of the 
Middle West.” 


For full particulars write to Box 79, Automotive In- 
dustries, Chestnut & 56th Sts., Philadelphia 39, Pa 
Give name, age, marital status and summary of ex- 
perience. We will correspond and interview if appli- 
cation is suitable. All communications held strictly 
confidentia! 














FULL CUSHION SEAT 


Milsco offers you today's finest in truck-seat 
engineering ... the “Monarch” .. . with bal- 
anced body support and full cushion contour back 
rest. Improved suspension of cushioning ma- 


If you use DRILL BUSHINGS 
—we have them! Over 
22,000 different types, sizes 
and specifications to 


choose from—plus specials. 
Tremendous inventories as- 
sure prompt delivery. 
Write for new catalog, 
conversion tables, technical 


terials provides a relaxed ride . . . maximum 
comfort with 2-way buoyancy to absorb road 
shocks, Strong tubular steel frame for heavy 
duty service; with or without fore and aft ad- 
justment. Add the plus-value of a Milsco "“Mon- 


data. arch” to your truck for enduring customer satis- 


4 er'vice- +a faction. Our engineering department will gladly 


cooperate with you. 
MORE REASONS TO § ACE DRILL 3 


BUSHING 
SPECIFY ACE CO., INC 


5407 Fountain Ave. 
Los Angeles 29 


Sald Only To Original Equipment Manufacturers 


ESTABLISHED 1924 


; Milaco “MILSCO MANUFACTURING CO. 
, 2730 W. 33rd St., Miweukes 45, Wis. 
| 
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A 
Ace Drill Bushing Co., Inc 
Allied Products Corp 
American Broach & Machine Co 
American Cystoscope Makers, inc 


American Steel Foundries 


8 
Bobcock & Wilcox Co 
Baird Machine Co., The 
Bendix Aviation Corporation 
Eclipse Machine Div 
Products Div 
Scintilla Div 
Bethlehem Steel Co 
Blood Bros. Machine Co 
Bodine Corp 
Box 79 
Brown Corp., The 
Buhr Machine Tool Co 
Builders Steel Supply Co 
Bullard Company, The 


c 
Chicago Pneumatic Tool Co 
Cincinnati Milling Machine Co 
Classified Advertisements 
Climax Molybdenum Co 
Continental Motors Corp 
Copperweld Stee! Co 
Cotta Transmission Co 


Cross Company, The 


0 
Donly Machine Specialties, inc 
Delco Products Div 
Delpark 


E 
Eaton Manufacturing Co 
Eimes Engineering Div 
Evans Products Co 
Ex-Cell-O Corp 


F 


Fellows Gear Shaper Co., The 


G 
G & O Mfg. Co 
Gear Grinding Machine Co 
General Electric Co 
Gisholt Machine Co 
Goodrich Chemical Co., 8. F 


H 
H & H Tube & Mfg. Co 
Haartt-Mason, Inc 
Handy & Harman 
Hartford Stee! Ball Co., The 
Hassall, Inc., John 
Holcroft & Co 





Index to 
Advertisers 


This Advertisers’ index is published 
@ @ convenience, and not @s port 
of the advertising contract. Every 
core will be token to Index cor- 


rectly. We cllowence will be mode 


for errors of foilure te insert. 


® 


1 
Industrial Filtration Co 
Industrial Metal Protectives, Inc 
Inland Mfg. Div 


International Nickel Co., Inc 


J 


Jones & Lamson Machine Co 


Jones Motrola Corp 


L 
Littell Machine Co., F. J 
Long Manufacturing Div 
Lord Mfg. Co 


Lucas Machine Div 


Mahon Co., R. C 

Mallory & Co., Inc., P. R 
Markem Machine Co 
Mechanics Universal Joint Div 
Milsco Mfg. Co 

Mullins Mfg. Corp. (Koldflo Div.) 


N 
National Business Publications, Inc. 
National Plastics Exposition 
New Britain Machine Co. (Lucas Machine 
Div.) : 44 
New Departure Div Back Cover 
Niagara Machine & Tool Wks 46-47 


° 


Ohio Crankshaft Co 
Ohio Seamless Tube Div 


Packard Electric Div 
Parker Rust Proof Co 


Perfect Circle Corp. 

Pierce Governor Co., Inc. 
Pittsburgh Plug & Products Co. 
Polk & Co. RL 


Raybestos-Manhattan Inc. (Equipment 


Sales Div.) 


22-23 


Republic Steel Corp. (Alloy Steel Div.) 


Richards Co., J. A. 
Roll Formed Products Co. 


SKF Industries, Inc 
Schwitzer-Cummins Co 

Seneca Falls Machine Co 
Sheffield Corp., The 

Simmons Fastener Corp 
Snyder Tool & Engineering Co 
Society of the Plastic Industry 
Standard Oj! Co. (Ind.) 
Standard Pressed Steel Co 
Standard Tube Co 

Stee! Products Engineering Co. 
Sterling Aluminum Products, Inc 
Strom Steel Ball Co 
Subscription Post-Card 

Sun Oil Company 

Superior Steel Corp 
Synchro-Start Products, Inc 


Texas Company, The 
Thompson Products, Inc 
Tickle Engrg. Wks., Arthur 
Timken Roller Bearing Co 
Tuthill Spring Co 


Unitcast Corp 
United States Steel Corp 
United States Steel Supply Div 


Universal Products Co., Inc 


Vinco Corp 


w 
Waldes-Kohinoor, Inc 
Webb Co., Jervis B 
Western Felt Works 
Wood Co., R. D 
Wyman-Gordon 


Yale & Towne Mfg 


z 


Zoliner Machine Works 
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We can fill emergency requirements 
with the exact quality you need 


vy needn’t worry when you find 
you’re running out of steel sheet 
or strip and are unable to complete 
a production run. You can depend 
on U. S. Steel Supply to rush the 
needed steel to your plant or shop 
immediately. And because of the 
complete stocks in all our ware- 
houses, you can be sure you'll get 
steel of exactly the same quality and 


specification you were using. So you 
don’t have to lose costly production 
time when you need extra steel. 

All the sheet and strip we sell bear 
the famous USS trade-mark—your 
guide to quality steel. Call us for: hot 
rolled, cold rolled, vitrenamel, gal- 
vanized, galvannealed, paint bond, 
corrugated, long terne sheets, and hot 
rolled and cold rolled strip steel. 


U.S. STEEL SUPPLY 


DIVISION 


Warehouses and Sales Offices 
208 So. La Salle $t., Chicago, Ill. Coast to Coast 


General Office 


U N 
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STATE S§ 


What you want 
When you want it 
At the right price 





We HAVE your name —and your address. We 
know what kind of car you drive — and how 
old it is. We know how many cars you own. 
And what kind and how old they are. 

From what we know about you, we —and 
others —can pretty well judge how good a 
prospect you are for, say, an electronic organ. 
Or a new clothes dryer. Or a 3-D camera. Or 
almost any product or service that anyone has 
for sale to consumers. 

But you are only one in 39 million! To be 
more exact, we know as much about 38,977,423 
other people as we know about you. 

These people are your best prospects. They 
are all the car and truck owners in this country. 
Marketing analysts tell us that they account 
and 90% of the 
U.S. total retail purchases. And the facts about 
them are compiled anew every year from the 


for somewhere between 80% 


records of all the states. 


Because we know so much about so many, 
we can provide for your advertising messages 
the circulation most accurately fitted to your — 
and your dealers’ — particular needs. This cir- 
culation will consist entirely of these best pros- 
pects. It can be as large or as small as you 
require. Jt can be chosen by neighborhood, by 


NEW YORK 
CHICAGO 
PHILADELPHIA 

DIRECT 
CLEVELAND 


ST. LOUIS 


city, by county, by state. It can include owners 
of all car makes for all model years registered — 
or owners only of selected makes for selected 
years. 

Now that it is necessary to go out after the 
retail business that is no longer walking in, it 
is extremely important that your advertising 
establish direct contacts between your retail 
outlets and your best prospective customers. 
By picking out the people most likely to buy, 
this highly selective circulation, together with 
Polk’s unmatched direct mail distribution facili- 
ties, keeps your advertising on target . with 
each advertisement carrying a single retailer's 
name and address . and circulated only in 
his sales area. 


If you want your advertising dollars to buy 
more selling power, let’s talk things over. Drop 
us a line. 


R.L. POLK & CO. 


MAIL 


ADVERTISING PUBLISHERS 


431 Howard Street ¢ Detroit 31, Michigan 
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- UNIFORM 
AT ALL TE 












STEEL TENSION MEMBER 


Anchored only at pin bosses 
and cast in positive contact 
with |. D. of piston skirt 


Controls Clearance Automatically 





: Clearance maintained unt- 
Now, pistons may be fitted to closer clearances than formly at all coolant tempera- 


ever before possible. The sensational development ' tures from 20° below zero to 
. _ : > . — 200 ‘ 

of CLEAR-O-MATIC Pistons by Zollner engineers ' 

reduces required clearance to less than O01 with : Effective expansion identical 

‘ . . . P with ferrous cylinder. 

constant uniformity of skirt bearing over the entire 

temperature range. Performance results are spec- Steel tension member, with 

tacular. Engines run quietly with no cold slap. 

Friction is reduced without loss of durability or 


same effective expansion as cyl- 

| inder, maintains uniform skirt 

| oe clearance through entire tem- 
mig anid ' ae \* ryerature range 
heat conductivity. There is no danger of scuffing 


an: 4 é; UNIFORM ame -arance 
or seizing. The Zollner designed steel tension mem- 4 Normal Glemetese clearence 


; : ‘ : EFFECTIVE SKIRT usually less than .OO1 with uni- 
ber incorporates in the aluminum piston the same CLEARANCE form skirt bearing. 


effective expansion as the ferrous cylinder itself. AT ALL 5 eeihitien and enaduceivies 
We urge your immediate test of these sensational TEMPERATURES comparable to heavy duty de- 
advantages for your engine. — 


ZOLLNER 


ADVANCED 
ENG NEERING 


PRECISION 
PRODUCTION 


ARV EO KY in cooperation with 


engine builders 


RESE 


under 
fire ! 


Long before jets conquered the sound barrier, New De- 
parture research was experimenting with operating con- 
ditions like those which present jet engine ball bearings 
must withstand. 

And today, New Departure is developing ball bearings 
for future jet engines . . . bearings for greater speeds. . . 
much higher temperatures. Keeping pace with the jet 
age—and all industry— New Departure research develops, 
tests and proves ball bearings to meet tomorrow’s needs. 


Talk to New Departure about your bearing problems, 


present and future. Call your New Departure sales engineer. 
He is always of your service! 


Vo 


ag 


H A BALL 
‘NG ports LIKE - 


NEW DEPARTURE 


BALL BEARINGS 





